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VI. RISK AND UNCERTAINTY: 

Several areas of risk and uncertainty have been identified for the RTD alternative cost estimate. 
Uncertainties exist with relation to the exact volume that will be retrieved from the SDA and the 
characterization of that waste, especially the quantity that will require special handling or that 
cannot be disposed of (e.g., spent fuel). Primary areas of risk and uncertainty lie in the ability to 
perform the retrieval and treatment as described in the PERA, and whether production rates can be 
achieved for the duration. 

The containment structures required for the RTD alternative are extremely large and the 
requirement to provide radiological controls is uncertain as it relates to costs and should be 
considered a variable. The design requirements for these containment structures are not fully 
known, because a safety analysis for this activity has not been performed. Costs for the actual 
structures could be substantially higher than estimated. 

Alternatively, designing a modular structure might result in design that is modular, cost savings. 
Non-destructive assay techniques to separate TRU from non-TRU are not fully developed and 
require additional research and development. Further research and development is required for the 
thermal treatment, and may have deployment issues for waste treatment of the scale needed for this 
alternative. The production rates of the treatment facility are several times higher than the 
production rates for the AMWTP, and require round-the-clock operations to achieve, with very 
limited annual downtime for maintenance. 

Considerable schedule risk is associated with the off-Site transportation of TRU waste to WIPP. 
The total number of shipments is extremely large; the public and political perception of this volume 
being transported on public roads could severely impact the schedule. 

A significant uncertainty is the time and effort required to design and implement remediation 
systems for Pad A and the organics areas. Although the total areas are relatively small, they could 
have a significant impact on the cost. A hazard classification is not currently available for 
retrieving waste from Pad A and the ISTD treatment of the organics areas. It is unclear what level 
of safety analysis and design will be required for these components. It is unclear whether safety 
significant systems will be required. 

The production rate for operations (for retrieval and grouting of the SDA) is dependent largely on 
the waste types encountered. Unexpected hazards (e.g., explosives, reactives, and pressurized 
containers) or simply impenetrable layers of waste could cause significant schedule delays. 

The schedule is highly uncertain. Estimates included here are intended to be high-level examples 
and are not adequate for establishing the actual remediation schedule. At this time, many 
uncertainties regarding all aspects of the alternative (i.e., design, construction times, retrieval, 
ISTD treatment, grouting production rates) remain to estimate a schedule. Past experience 
demonstrated that years could be needed to obtain approval of a design or safety analysis for 
operations as simple as probing. Delays caused by obtaining approval internally, from DOE, or the 
regulatory agencies cannot be estimated at this time. 

A risk associated with the cover system is any situation that results in losing using a primary 
borrow source located close to the site. The largest quantity of material needed for the cover system 
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is silt loam. For this alternative, it is assumed that sufficient quantities of silt loam will be available 
from Spreading Area B, located near the site. If this source is lacking in capacity or otherwise 
unavailable, the nearest alternative sources are the Ryegrass Flats and the WRRTF borrow areas. 
Ryegrass Flats is 12 mi from the site and the WRRTF borrow area is 34 mi. The haul distance from 
Spreading Area B is 1.5 mi. Increased haul distances could result in a significant increase in the 
construction schedule and the cost of materials. 

VII. ADDITIONAL TABLES: 

Table 1. Transuranic pits, trenches, and Pad A with associated waste and soil volume for the retrieval, 
treatment, and disposal alternative. 

11 210 I 420 I 6,820 I 210 420 I 6,823 I 3,520 
12 I 1.005 I 885 1 1.890 I 6,830 1 885 I 5,945 I 1,770 I 6,950 I 4.240 

Pits Total I 38,100 I 26,835 I 64,940 I 119,510 I 25,350 I 94,160 I 52,200 I 132,300 I 89,590 

a. Total Waste Volume equals the sum of Volume of Non-TRU Waste (1) and Volume of TRU Waste (2) 
b. Total Volume Contaminated Soil equals insterstitial soil plus 1 ft contaminated underburden plus 1 ft contaminated overburden 
c. Volume TRU Contaminated Soil equals the volume of contaminated TRU Waste 
d. Volume Non-TRU contaminated Soil equals the total Volume of contaminated soil (column 4) minus the volume of TRU contaminated soil (column 5) 
e. Total Volume of TRU Waste and Soil equals sum of columns 2 and 5 
f. Total Volume of Non-TRU Waste and Soil equals sum of columns 1 and 6 
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Table 2. Necessary components and quantities for the onsite engineered landfill. 

Liner System Component Quantity 

Bottom liner 3-ft bentonite liner (low-perm soil layer) 33,750 yd3 

Secondary geomembrane 22,500 yd2 

Geocomposite drainage layer 22,500 yd2 

Primary geosynthetic clay liner 22,500 yd2 

Primary geomembrane 22,500 yd2 

Geotextile cushion 22,500 yd2 

1-ft drainage gravel 7,500 yd3 

3-ft gravel operations layer 22,500 yd3 

Geotextile separation 22,500 yd2 

3-ft soil bentonite liner (low-perm soil layer) 2 1,420 yd3 

Secondary geomembrane 14,280 yd2 

Geocomposite drainage layer 14,280 yd2 

Primary geosynthetic clay liner 14,280 yd2 

Primary geomembrane 14,280 yd2 

Geotextile cushion 14,280 yd2 

Geotextile separation 14,280 yd2 

3-ft gravel operations layer 14,280 yd3 

Side slope liner 

Table 3. Necessary components and quantities for the evaporation pond liner systems. 

Liner System Component Quantity (yd2) 
Evaporation pond liner Low-perm soil layer (3 ft) 41,500 

Secondary geomembrane 8,000 

Geocomposite 8,000 

Geosynthetic clay layer 8,000 

High-density polyethylene primary geomembrane 8,000 

Drainage gravel (1 ft) 2,000 

Geotextile separation 8,000 

Operation layer (3 ft) 8,000 
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Table 4. Treatment facility components and feed rates. 

Treatment Facility Component Feed Rate 

Assay equipmentsegmented gate conveyor systems 2.1 yd31hour 

Assay equipment4ox and drum counter 1.2 yd31hour 

Waste separation system 3.3 yd31hour 

Shredder system 550 lblhour 

Thermal treatment system 2,000 lblhour 

Off-gas system 2,500 ft3/minute 

Secondary liquid waste system 10 gallminute 

Solidification system 100 drumslday 

Drum assay system (assume three) 100 drumslday 

Super compactor 23.6 ft31hour 

Drum assay system (assume five) 209 drumslday 

Table 5. Estimated quantities of waste and soil to be treated and treatment rates. 

Non- Non- Non- 
Transuranic Transuranic Transuranic 

Transuranic Transuranic Transuranic (LLW) (LLW) (LLW) Total Waste 
(waste) (soil) (total) (waste) (soil) (total) Plus Soil 

yd3 per year 2,400 2,200 4,600 4,200 10,000 14,200 18,800 

lb per hour (design) 500 1,000 1,500 900 4,500 5,400 6,900 

Total volume (yd3) 37,900 35,500 73,400 66,600 160,200 226,800 300,200 

LLW = low-level waste 

Table 6. Necessary components and quantities for the onsite engineered disposal facility cap. 

Component Quantity 
1-ft topsoil layer 19,400 yd3 

8-ft engineered earth layer 154,800 yd3 

1-ft fine filter layer 19,400 yd3 

1-ft coarse filter layer 19,400 yd3 

2.5-ft coarse fractured basalt layer 48,400 yd3 

1-ft coarse filter layer 19,400 yd3 

1-ft fine filter layer 19,400 yd3 

60-mi high-density polyethylene geomembrane 58,100 yd2 

2-ft compacted clay layer 38,800 yd3 

Gas collection 9,700 yd3 
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Table 7. Modified Resource Conservation and Recovery Act Subtitle C cover system, design layers, 
thickness. and volume. 

Approximate 
Layer Thickness Volumea Material Description 

Topsoil with gravel 20 in. 296,000 CCY Processed silt loam topsoil with pea gravel 
admixture from spreading Area B 

Compacted topsoil 20 in. 296,000 CCY Unprocessed silt from Spreading Area B 

Sand filter layer 6 in. 89,000 CCY Processed sand from the Borax Gravel Pit 

Gravel filter layer 6 in. 89,000 CCY Unprocessed gravel from the Borax Gravel Pit 

Lateral drainage layer 6 in. 89,000 CCY Processed gravel from the Borax Gravel Pit 

Asphalt layer 6 in. 89,000 CCY Asphalt from an off-Site source in Idaho Falls 

Asphalt base course 4 in. 59,000 CCY Base course from off-Site source in Idaho Falls 

Gas collection layer 6 in. 89,000 CCY Processed gravel from the Borax Gravel Pit 

Grading fill 120 in. 1,775,000 CCY Unprocessed silt loam from Spreading Area A 

Fine filter 

Coarse filter 

12 in. 6,000 CCY Processed sand from Borax Pit for cover system 
toe armor; 16-ft long; 1-ft thick; 10,000-ft 
perimeter; 2.5H: 1V sideslopes 

Processed gravel from Borax Pit for cover 
system toe armor; 16-ft long; 1-ft thick; 
10,000-ft perimeter; 2.5H: 1V sideslopes 

12 in. 6,000 CCY 

Coarse fractured basalt 12 in. 6,000 CCY Processed basalt mined from an WEEL site for 
cover system toe armor; 16-ft long; 1-ft thick; 
10,000-ft perimeter; 2.5H:lV 

Riprap 

Riprap 

Perimeter berm 

36 in. 18,000 CCY Processed basalt mined from an WEEL site for 
cover system toe armor; 16-ft long; 3-ft thick; 
10,000-ft perimeter; 2.5H:lV 

Processed basalt mined from an WEEL site for 
berm toe armor; 1 4 4  long; 3-ft thick; 10,000-ft 
perimeter; 2H: 1V 

36 in. 15,600 CCY 

NA 244,200 CCY Unprocessed silt loam from Spreading Area A; 
berm average 6.5-ft high; 100-ft wide; 10,000-ft 
perimeter; 2H: 1V 

a. This table provides estimated in-place volume rounded to the nearest 100 CCY. 
CCY = compacted cubic yards 
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Table 8. Summary of remedial design costs as percentages of capital and operating costs. 

Technology Percentage of Capital and Operating Costs 
Capping (cover systems) 6 

In situ grouting at Pad A 8 

In situ thermal desorption 10 

Foundation grouting 7 

Retrieval and disposal 10 

Table 9. Example feasibility study-level scope contingency percentages. 

Remedial Technology Scope Contingency (%) 

Soil excavation 15 to 55 

Synthetic cap 10 to 20 

Clay cap 5 to 10 

Surface grading and diking 

Revegetation 5 to 10 

5 to 10 

Table 10. Summary of contingency costs as percentages of capital costs. 

Percent of Capital Cost 

Remedial Technology Scope Contingency Bid Contingency Total Contingency 

Capping 15 10 25 

In situ grouting 20 15 35 

Foundation grouting 20 15 35 

In situ thermal desorption 25 25 50 

Retrieval disposal 25 20 45 
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Table 1 1. Retrieval, treatment, and disposal-design and construction. 
Activity Description Estimated Duration 

Borrow source investigation 1 year 
Grout formulation and field testing 
Remedial design and procurement 
Operational readiness review 
Mobilization 
C-14 trench area grouting 
Soil vault row grouting 

1 year (overlaps borrow source inv. by 1 year) 
1.5 years (overlaps testing by 0.5 year) 
1 year (no overlap with design) 
0.5 year (no overlap with readiness assessment) 
0.5 year (no overlap with trench grouting) 
1 year (no overlap with C-14 area grouting) 

Foundation stabilization grouting 
Pad A retrieval and disposal 

1 year (overlaps with C-14 area grouting) 
2 years (overlaps with grouting activities) 

In situ thermal desorption 
Waste treatment and support facility construction 
Preoperational testing and regulatory approval 
Waste retrieval and excavation 
TRU and non-TRU waste segregation and treatment 
Earthen fill placement 
Gas gravel, asphalt, drainage, and filter layers 
Placement of remaining layers 
Vegetation establishment 
TRU = transuranic 

2 years (overlaps with grouting activities) 
Assumed 3 years 
1 year, predecessor to waste treatment 
16 years (overlaps with waste treatment) 
16 years (overlaps with waste retrieval) 
2 years (overlaps with retrieval activities) 
2 years (overlaps grading fill placement by 1 year) 
1 year (overlaps asphalt and other layers by 0.5 year) 
2 years (no overlap with placement of remaining layers) 
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Table 12. Required borrow materials for the modified Resource Conservation and Recovery Act 
Subtitle C Cover Svstem 

Material 

Topsoil 

Silt loam 

Gravel 

Sand 

Riprap 

Coarse 
fractured 
basalt 

Issue 
This material will consist of 
organic silt loam and will be used 
to construct a topsoil layer to 
support vegetation on top of the 
cover system. 

This material will be used to 
construct a number of the layers 
within the cover system including 
the general site grading fill, 
perimeter berm, and topsoil. 

This material will be used for the 
gravel gas collection, drainage, and 
coarse filter layers within the cover 
system. Sufficient quantities of 
good structural gravel and fines 
materials are available. 

This material will be used for the 
fine filter layers within the cover 
system. No identified bank run 
borrow areas are available within 
the WEEL boundary. 

Riprap will be used for erosion 
control. The majority of the mined 
riprap material at the WEEL has 
been used for other remedial 
actions at the WEEL. 

This material will be used for 
erosion control. The majority of 
the mined coarse fractured basalt 
material at the WEEL has been 
used for other remedial actions at 
the WEEL. 

One-way Haul 

1.5 mi 

Distance Source 
This material is assumed to be 
unprocessed organic silt loam derived 
from Spreading Area B. 

1.5 mi The majority of this material is expected 
to be unprocessed silt loam derived from 
Spreading Area B. Additional material is 
available from Ryegrass Flats (haul 
distance = 12 mi) and the WRRTF 
borrow area (haul distance = 34 mi). If 
permitted, some of this material could be 
excavated from Spreading Area B (haul 
distance = 1 mi). 

This material is assumed to be processed 
gravel derived from the Borax Gravel 
Pit. 

2.5 mi 

45 mi This material is assumed to be processed 
sand derived from an off-Site borrow 
source. 

5 mi This material is assumed to be processed 
material mined from a basalt 
outcropping identified 5 mi from the site, 
directly west of the RWMC and just 
outside the Big Lost River System. 

This material is assumed to be processed 
material mined from a basalt 
outcropping identified 5 mi from the site, 
directly west of the RWMC and just 
outside the Big Lost River System. 

5 mi 

INEEL = Idaho National Engineering and Environmental Laboratory 
RWMC = Radioactive Waste Management Complex 
WRRTF = Water Reactor Research Test Facility 
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PROJECT: i 
OU743114 D M  COMPREHENSNE FS 

SUBJECT: RETRIEVAL/TREATMENTIDISPOSAL IRTDl ALTERNATNE 

LOCATION INEEL - RWMC 
TYPE OF ESTIMATE: PLANNING 

PREPARED B Y  BKC 

CHECKED B Y  BSlLL 

Rwiewedlupdned MAG 10125102 

I I I  I I MATERIAU I I I I I MATERIAU I I 

U 
v 
P 
00 

TOTAL LABOR I EQUIP 
cnsr cnsr 

+ 
5.256.62C 
1.125.WC 

$ 25o.wc 

OTHER COST TOTAL COST & 
1,950,wC 
1.5w.m 
4 350 .m 

5 256.62C 

1125.W 
250.wC 

4,183,761 
460.0oC 

2.5w.m $ 2.5W.OOD 

275.m 

1 W7.665 

466.336 
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PROJECT WAG 7. FS COST ESTIMATES 

9U7.13114 DRAFTCOMPREHENSIVE FS PREPARED B Y  BKC 

SUBJECT: RETRIEVALITREATMENTIDISPOSAL lRTOI ALTERNATIVE TYPE OF ESTIMATE PLANNING CHECKED 0Y: ESlLL 

LOCATION: Rev~ewedlu~aled MAG 10125102 

MATERIW 
MATERIAU MATERIAU EQUIP COST PER M O R  RATE 

DESCRIPTION EQUIP O M  EQUIP UNIT UNIT LABOR am LABOR UNIT PER UNIT 

I INEEL Scle-Spedflc TrainiogNVoh Order Requirements I I  I I I 1 I LS I$  lM.700 
1 Subomranor InSuralKeIBoOdS 20% NA I I NA I 

MATERIAU 
TOTAL LABOR EQUIP 

$ 16,985,397 

2 ,010.m 

$ 1.mm 
$ 3,3866MI 

$ 1 M . 7 W I  I 

~ ii 1300.0W 1 
$ 5,235,454 $ 12.769.8M 

$ 2,035,959 

3,231.258 $ 14,323.8W 

1,390,688 $ 6,184,878 

8 377,4w 

4 . m . m  
3,325,815 

I i a 9 . m  $ 378.350 

TOTAL COST 

I e.320.m 

I 1.5w.396 

I 4 . r n . 8 8  

$ 75c,m 
I 18.W.397 

$ 2,010.m 

5 1,w5,m 

5 3,386,669 

0 873.101 
I 762,829 

I 3S,Bi4,UM 

$ z.811o.m 

f 4 . 2 w . m  

5 1.2w.m 

I 1W7W 
$ 188.094 

4 5 7 3 . w  

1.3w.m 
17.555.W 

7.555.344 

6.377.4Wl 

4 . m . m  
3,325,815 

$ 587.525 

I 18.w5.120 
5 2.035.959 

1.770.148 
1,249,8117 
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PROJECT: W G  1. FS COST 

!JU743/14 DRAFT COMPREHENSIVE FS PREPARED BY: BKC 

SUBJECT RETRIEVAUTREATMENTIOISPOSAL (RTOI ALTERNATIVE TYPE OF ESTIMATE PLANNING CHECKED BY: BSILL 

LOCATION: INEEL. RWMC RewedNcda led  MAG 10125102 

DESCRIPTION 

ON.SITE ENGINEERED LANDFILL CONSTRUCTION 

MATERIAU M A T E R W  
M A T E R W  MATERIAU EQUIP COST PER LABOR RATE TOTAL LABOR EQUIP 
EQUIP QTY EQUIP UNIT UNIT LABOR QTY LABOR UNIT PER UNIT COST COST OTHER COST TOTAL COST 

~______ 
1 EA $ 525,000 NA S 525.000 s 525 .m 

1 EA $ 675wO NA S 615,000 s 675,003 
1 EA $ 325.000 NA $ 325.000 f 325 .m 

Lab Gmlechmc~ TertinglMmpadwn 

Field GeDtechNcal TesliWCampadxln 

SurveylngiGrade Cantml 

Tkrd-Paw Independent CQA Tesllc@CenitaImn 

16 MO I 125,000 NA $ 2.000.000 s 2,wo.m 

16 MO $ 65.030 NA $ 1,040,000 s 1,040,030 

16 MO I 7 5 . m  NA $ 1.200.m $ 1,200.m 

16 MO I 9o.m NA $ 1.440.000 f 1 . 4 4 0 . ~  

Mob~llzalm and Denwbiliralan (2% of Total cost) 2.0% 1 LS S 120.036 NA $ 120,036 f 120.036 

INEEL Site-Speafic TrainingiWork Order Requirements NA 1 LS $ 280,363 $ 280.363 $ 280.363 

submntrartor imurancemonds 2.0% NA NA 241.644 $ 241.644 
SUbtOtal I 12,124,000 
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WAG 7 OIJ 13/14 Feasihilitv Shidv 

PREPARED B Y  BKC 

CHECKED B Y  BSlLL 

ReridlUpdated: MAG 10125102 

TYPE OF ESTIMATE: PLANNING SUBJECT RETRIEVA~REATMENTIDISPOSAL IRTDl ALTERNATIVE 

LOCATION: INEEL - FWMC 

200.200 SF S 350 NA $ 70,070,000 I 70.070.000 

SF S 250 NA $ 50.050,WO P 50.050.000 200,200 

$ 14.314.300 P 14,314,300 

Building NO. E, RCS Maenals and Erednn 

Bulkling NO. 6. RCS. Fire Pmledon. RadDbglCaI, CCTV. HVAC 

Weather Enclosure (WES) Building No 6 (Assume Fwtpnm 10% Lamer) 220,220 SF I 65 NA 
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DESCRIPTION 

Building NO 7, RCS Matenals and Eredan 

Building No 7, RCS. Firs Prntedion, Radmlogical. CClV. HVAC 

Wealhef EndOsure (WES) Building No. 7 (Assume SldQ Fmlptint 10% Lamer) 

I Proiect Title: WAG 7 OU 13/14 Feasibilitv Studv 

MATERIAU MATERIAU 
MATERIAU MATERIM EQUIP COST PER LABOR RATE TOTAL LABOR EQUIP 
EQUIP QTY EQUIP UNIT UNIT LABOR QTY LABOR UNIT PER UNIT COST COST OTHERCOST TOTAL COST 

197.4W SF S 350 NA $ 6 9 , 0 9 0 . 0  I 69.090.0 
208.075 SF S 250 NA $ 52.018.750 $ 52.018.r50 

217,140 SF I €6 NA $ 14.t14.100 5 14.t141W 

PROJECT WAG 7. FS COST ESTIMATES 

gU7.1314 DRAFT COMPREHENSIVE FP 
SUBJECT: RETRIEVAlfrREATMENTlDlSPOSAL IRTDl ALTERNATIVE 

LOCATION: INEEL. RWMC 

Building NO. I O .  RCS Malenals and Ereawn 

Building No 10, RCS, Fire Protection. Radologicai. CCTV, HVAC 

Weather Encbsure (WES) Building NO. 10 (Assume Bldg Fmlprin110% Larger) 

TYPE OF ESTIMATE: PLANylClli 

94.300 SF I 350 NA $ 33,W5,Wo $ 33.W5,Wo 
94,300 SF S 250 NA $ 2 3 . 5 7 5 . 0  $ 23.575 0 
103,730 SF I €6 NA $ 6,142,450 I 6.r42.450 

PREPARED BY: BKC 

CHECKED B Y  BSILL 

~wtewed~dated MAG 10125102 

DBD Cost for BuiU ings IEqu~~em 

INEEL S leSpec iL  TainirgMork Order Requirements 

Subcomrador InsurancdBonds 

25.0% NA NA 256,181,24063 $ 258,161,241 

NA 1 LS $ 24845.399 $ 24.845.399 a 24 845 399 

2 O X  NA NA $ 26,365,032 S 26 365.032 

I Remote Crane SystemiCunaimIWalet MtsterS I I  14 I EA I $ 375,WOl NA I I I I $ 5.250.000 I I s  5 250 WO 

I Ai*cks for Cunains 28 I EA I $  l W , W O I  NA 1 l a  2.8W.000 I s  Z.SW.00OI 
I Sheel Piles forTrencher cvotherStabiliiatin 1 I LS I $ 2 . 5 W . 0 I  NA I I I I $  2.5W.WOI s 2.5W.000 
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PROJECT: WAG 7. FS COST ESTIMATES 

OU7-1W4 DRAFT COMPREHENSIVE FS 

SUBJECT: RETRIEVALITREATMENTIDISPOSAL lRTDl ALTERNATIVE 

LOCATION: INEEL. RWMC 

TYPE OF ESTIMATE PLANNING 
PREPARED BY BKC 

CHECKED BY: BSLL 

RevlRVediUpdaed MAG 10125102 

I I I  I I MATERIAU I I I I I MATERIAU I I ~~ 

MATERIAU MATERIAU EQUIP COST PER LABOR RATE TOTAL LABOR EQUIP 
COST OTHER COST TOTAL COST DESCRIPTION EQUIPQTY EQUIP UNIT UNIT LABORQTY LABOR UNIT PER UNIT COST 

113.000 

42 351.776 

6,766 

156,250 

3m DAY 3.715 

c 
I I 

I I I 
NA I 

539.010 

77.500 

460,000 460.wO 

$ 42351.776 I I s  42,351.778 
I 

ll8.683.ZW 

24,306,400 

24,999,538 

2,499,994 

$ 11,888,320 11,888,320 

Backfll Excavalans wickan Soil in Treodes 507.000 CY I 9 NA 

LAG STORAGE OPERATIONS 

NDA far TRU Separabbn Instrumentation 1 LS 6 750,000 NA 

Faallty operaan 3.202 DAY I 3 . m  3,200 DAY 5.300 I 16,860,000 

16 4.309.5W I I s  4.3W.5M 
I 
I I I 

750,000 

n,m 000 26.560 000 

s 10.920 607 
5 5,371.328s 5.371 329 

I 273.938,wO 

6 1,500,000 S 1.500.000 

6 4.5W.W 0 4,500,000 

6 3.5cQ.m 0 3.5w.000 

6 4.700.000 S 4.700.000 
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20% 1 LS f 779.758 NA f 779,756 I 779756 
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EQUIPQN EQUIP UNIT UNIT U B O R Q W  LABORUNIT PERUNIT COST COST OTHER COST TOTAL COST 
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I 720.00: 
I 7.480.2M 
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Attachment D -6 

Operable Unit 7-13/14 Feasibility Study Cost Estimate for the 
Limited Action Alternative 

The information in this cost estimate summary table is based on the best available information regarding 
the anticipated scope of the remedial alternative. Changes in the cost estimate are likely to occur as a 
result of new information and data collected during the engineering design, safety reviews, and remedial 
alternative. Major changes may be documented in the form of a memorandum in the administrative 
record$le, an explanation of signijicant differences, or a ROD amendment. This is an order-of- 
magnitude engineering cost estimate that is expected to be within -30 to +50percent of the actual project 
cost. 
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OPERABLE UNIT 7-13/14 FEASIBILITY STUDY COST ESTIMATE 
FOR THE LIMITED ACTION ALTERNATIVE 

Project Title: 
Estimator: Brian K. Corb 
Date: December 2002 
Estimate Type: Planning 
Reviewed/Appr.: Lee Lindig/Bruce L. Stevens 

WAG 7 OU 13/14 Feasibility Study 

I. SCOPE OF WORK: 

A. Remedial Design and Remedial Action 

Constructing the Limited Action alternative will be implemented in two phases because a 
portion of the SDA is currently active and receiving waste material. Phase 1 will cover the 
inactive portion of the site (1 05 acres) and Phase 2 will cover the active portion of the site 
(5  acres) after disposal operations are completed in 2020. Constructing the Limited Action 
alternative includes preconstruction activities, placing earthen fill, and placing gravel, 
coarse fractured basalt, and riprap layers. Preconstruction activities will include 
investigating borrow sources, preparing final design, completing a readiness assessment, 
and mobilizing. 

B. Long-Term Monitoring and Maintenance 

After the Remedial Action has been completed, long-term monitoring and maintenance 
will continue for 100 years, with CERCLA reviews conducted every 5 years. The 
long-term environmental monitoring will be conducted for groundwater, vadose zone 
water, surface water, and air. In addition, the biotic barrier itself will be monitored annually 
during the first 5 years following completion of construction. After that, monitoring will be 
reduced to every 5 years concurrent with the 5-year reviews required under CERCLA. The 
biotic barrier will be monitored for damage from erosion and differential settlement. Areas 
of erosion and settlement damage will be repaired with additional earthen fill, gravel, 
coarse fractured basalt, or riprap as needed to maintain barrier integrity. 

11. BASIS OF ESTIMATE: 

The basis of the estimate was developed from the following sources to provide a defensible and 
comparative cost of the remedial alternatives. The applicable sources available for the Limited 
Action alternative include: 

A. EPA, “A Guide to Developing and Documenting Cost Estimates During Feasibility Study,” 
July 2000 

B. INEEL, “Cost Estimating Guide,” DOE/ID-10473,2000 

C. “Environmental Assessment and Plan for New SilKlay Source Development and Use at 
the Idaho National Engineering and Environmental Laboratory,” DOE/EA-1083, 
May 1997 

D. Caterpillar EquQment Performance Handbook, 3 1 st Edition 

E. The INEEL Site Stabilization Agreement, Union Labor Agreement 

F. Facilities Unit Costs-Military Construction, PAX Newsletter No. 3.2.2-1 0, March 2000 
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G. ICDF Construction Cost Estimate, Cap Construction Cost (CH2MHILL, December 2000) 

H. Subject Matter Experts-M. Jackson, BBWI, and T. Borschel, BBWI, “Availability of 
Borrow Source Material at the INEEL” 

I. BBWI, “INEEL Site Craft and Professional Services Labor Rates,” February 2002 

J. OMB, 2002, “Guidelines and Discount Rates for Benefit-Cost Analysis of Federal 
Programs,” Appendix C, “Discount Rates for Cost-Effectiveness, Lease Purchase, 
and Related Analyses,” OMB Circular A-94, February 2002. 

K. R. S. Means, 2002, Heavy Construction and Industrial Building Unit Costs Data 
16” edition, Kingston, Massachusetts. 

L. INEEL, “Analytical Laboratory Unit Costs.” 

111. ASSUMPTIONS: 

The primary work associated with the Limited Action alternative includes placing earthen fill, 
gravel, coarse fractured basalt, and riprap over the SDA. Because some portions of the SDA will 
continue operating until 2020, the biotic barrier construction effort is divided into two phases. 
Phase 1 includes placing the biotic barrier over approximately 105 acres of inactive portions of the 
SDA. Phase 2 includes placing the biotic barrier over an estimated 5 acres of the SDA that will 
remain active until 2020. Specific elements of the work and important assumptions are provided 
below: 

A. Management and Oversight 

A. 1 Project Management for the BBWI oversight of this alternative has been estimated 
based on an average classification of job categories using the BBWI rates. The 
number of FTEs are based on 2,000 MH per person per year. 

A.2 The RD/RA schedule assumes that budgetary funding will not be constrained. 

A.3 The RD/RA schedule assumes no unexpected delays will result from changes to 
the USQ/SAR process. 

A.4 The estimate assumes that INEEL site resources (i.e., CFA, medical facilities, 
geotechnical lab, fire department, security, utilities at the SDA) will be available 
for the duration. 

B. Design and Preconstruction 

B. 1 Preconstruction activities-Borrow source investigations, cultural resource 
clearance, developing an onsite source of basalt rock, final design, readiness 
assessment completion, and mobilizing. 
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C. Site Preparation and Support Activities and Facilities 

C. 1 Placing earthen fill-Site clearing, grubbing, and leveling will be followed by 
placing a site-grading fill (averaging 7-ft thick over the SDA) to facilitate positive 
perimeter drainage. 

C.2 It is assumed that after grading fill placement has been completed, heavy 
equipment operation can commence without any ground subsidence. No additional 
cost for cribbing or temporary road stabilization is included in the estimate. 

C.3 The capital cost for the project includes relocating the existing OCVZ extraction 
and treatment units, and extending the well casings through the biotic barrier. 

D. Borrow Areas 

D. 1 Spreading Area B will be available and will not be flooded. No additional costs 
have been provided to dewater Spreading Area B. 

D.2 Adequate quantity and quality of borrow source material is available from 
Spreading Area B, the Borax Pit, and the Basalt Source (for riprap and coarse 
fractured basalt). Furthermore, no royalty fee or earthen material costs are 
provided for in the estimate. 

D.3 An adequate water source will be available to support the earthmoving and soil 
moisture conditioning for placement and compaction based on the equipment 
productivities assumed for this estimate. 

E. Biotic Barrier Construction 

E. 1 Placing gravel, coarse fractured basalt, and riprap-Placing a 1 -ft-thick gravel 
layer over earth fill, a 3-ft-thick layer of coarse fractured basalt over gravel, a 
1 -ft-thick layer of gravel over coarse fractured basalt, and a 3-ft-thick layer of 
riprap over gravel. 

F. Capital Costs, Unit Rates, and other Pricing Assumptions 

F. 1 The unit prices have been developed from a crew build-up to process, load, haul, 
place, and compact. The volume of material represented in the cost tables identifies 
CCY. The appropriate factors convert the estimated unit material weights (bank, 
loose, and fill) and are factored into the equipment productivity. 

F.2 Crew labor rates were developed based on hourly rates stipulated in the INEEL 
Site Stabilization Agreement. Labor and equipment spreads were developed based 
on the assumed achievable daily productivity. Other factors that influenced the 
selection of labor and equipment quantities include safety, level of PPE of the 
work to be performed, haul routes, and availability of resources on the INEEL. 
Each daily crew cost also includes field oversight personnel (e.g., HSO, 
superintendents, foremen, CIH, and maintenance personnel) and supplies 
(e.g., fuel, oil, grease, and spare parts). 
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F.3 Primarily all capital equipment and pricing were selected from commercially 
available sources or similar projects allowing a scale factor to be applied to yield 
an estimated cost of the conceptual equipment and operational requirements. 
Equipment installation is considered to be a significant cost variable in estimating 
individual components of a given system. The installation cost of the capital 
equipment was based on a percentage of capital costs ranging from 1 10 to 160% of 
the estimated capital expenditure, based on the unknowns and level of complexity. 

F.4 Subcontractors’ bond and insurance rate of 2% of the total subcontractor dollars 
includes overhead and profit based on each alternative. 

F.5 The estimate includes an allocation for the INEEL specific work order PRD 
requirements and safety meetings. Because this estimate includes primarily unit 
prices, the labor cost is estimated to be 40% of the unit prices and, based on 
historical data, cost of the INEEL-specific process is approximately 6% of the total 
labor dollars. 

G. Schedule 

G. 1 The estimate assumes that earthwork operations can be performed for 10 months 
per year without weather impacts. The work will be performed working two 
10-hour shifts, with a back shift working 5 days per week to perform maintenance. 

G.2 The estimate assumes that the field crews will demobilize equipment during the 
2-month winter shutdown to refurbish and replace the equipment. The estimate 
includes an allocation to cover these costs in addition to the 2% estimated. 

H. Health and Safety 

H. 1 It is assumed that the after the initial site grading material is placed over the SDA, 
all earthmoving operations can be performed in Level D. 

I. Long-term Operating and Maintenance and Monitoring 

1.1 The capital cost for the project includes replacing and reinstalling 37 existing 
lysimeters. The estimate assumes that lysimeters will be installed at varying depths 
of 20, 90,200, and 600 ft  along the interbed surfaces. 

1.2 The lysimeter analytical cost assumes that liquid samples will be recovered in 10% 
of the wells. Therefore, analytical costs are included only for the assumed number 
of recoverable samples. 

1.3 Ongoing maintenance of the biotic barrier will be required in perpetuity after 
construction is completed. It is assumed that frequent maintenance will be required 
during the years immediately following construction to repair damage from 
erosion. In addition, the added weight of the biotic barrier is expected to result in 
increased settlement during the initial years following construction. Some areas of 
the biotic barrier will require ongoing maintenance to repair damage resulting from 
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settlement. It is expected that annual maintenance and repairs will be required 
during the first 5 years following construction. Ongoing maintenance and repairs 
will continue every 5 years concurrent with the 5-year review process. 

J. Design Costs 

The following discussion provides the basis for the assumed percentage for design, 
construction, and contingency. EPA provides guidance for estimating remedial design 
costs in the EPA Guidance. Exhibit 5-8 of the EPA Guidance provides examples of 
remedial design costs as a percentage of total capital costs. The percentages range from 
20% for projects with capital costs less than $100,000 to 6% for projects with capital costs 
greater than $1 0 million. The EPA Guidance does not provide an example of design costs 
that vary according to the complexity of technologies. 

The alternatives include technologies that have been demonstrated on other sites and have 
well developed engineering design criteria (e.g., capping) and technologies that have not 
been demonstrated on a large scale and require development of engineering design criteria 
(e.g., ISV). Remedial design costs are expected to vary significantly according to the 
degree of complexity and the estimated costs for remedial design needed to reflect the 
varying degrees of complexity. Based on the complexity of the technology application, a 
percentage of capital and operating cost specific to the technology was assumed. 

The biotic barrier system has been demonstrated on other sites, and design standards have 
been developed for various materials and construction methods. Some borrow source 
investigations will be needed to verify material properties and quantities, but the methods 
for conducting these investigations are not expected to require specialized equipment or 
personnel. Because capping for the biotic barrier is a demonstrated technology with 
established design standards, the cost for remedial design is assumed to be 6% of capital 
costs. 

K. Construction Management Costs 

Cost considerations for BBWI oversight, regulatory agency interaction, and project 
management were estimated on a representative basis of an assumed level of effort 
required to implement the selected alternative. Additionally, estimated costs for the 
remedial design, safety equipment and PPE, construction management, general conditions, 
and insurance and bonds were included to capture a relative basis for cost comparison and 
to identify other costs associated with implementing a given remedial alternative. 

The percentage is based on total capital construction cost to implement the alternative. The 
percentage basis assumed for each category identified was selected considering the 
complexity of the alternative and risk and uncertainty of the approach. The cost identified 
under the category general conditions includes administration buildings, parking area, 
utilities, and support infrastructure to facilitate the remedial alternative. 
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L. Contingency Costs 

The EPA provides guidance for estimating contingency costs in the EPA Guidance, which 
distinguishes between scope contingency and bid contingency costs. Scope contingency 
costs represent risks associated with incomplete design and include factors such as limited 
experience with technologies, additional requirements because of regulatory or policy 
changes, and inaccuracies in defining quantities or characteristics. Exhibit 5-6 of the EPA 
Guidance provides examples of scope contingencies. Bid contingency costs are unknown 
costs at the time of estimate preparation that become known as remedial action 
construction or O&M proceeds. Bid contingencies represent reserves for quantity overruns, 
modifications, change orders, and claims during construction. The EPA Guidance states 
that bid contingencies may be added to construction and O&M costs and typically range 
from 10 to 20%. 

Because EPA Guidance suggests that contingency costs will vary according to the 
alternative technologies, it is necessary to estimate varying contingency costs for the 
technologies included in the alternatives. Biotic barrier technology includes placing earthen 
fill, gravel, and armor (fractured basalt and riprap) over the SDA to prevent access to waste 
materials. Constructing an infiltration barrier using synthetic materials is not included as 
part of this technology. The only risk related to scope and bid contingencies associated 
with this technology is the ability to locate and permit borrow sources for biotic barrier 
materials. Biotic barrier technology is assumed to require a scope contingency for a clay 
cap listed in Table 1 (5  to 10%). Because of the low risk associated with this technology, 
the costs for scope and bid contingencies would be 10% each for a total contingency of 
20% of capital costs. 

IV. SCHEDULE: 

The following activities comprise the RD/RA portion the Limited Action alternative. The 
corresponding durations are based on the estimated crew productivity, regulatory reviews and 
approvals, and weather constraints inherent to the WEEL site. They are presented in Tables 2 
and 3. 

V. PRESENT WORTH ANALYSIS: 

Guidance for present value analysis is provided in Chapter 4 of the EPA Guidance, which states 
that the present value analysis of a remedial alternative involves four basic steps: 

1. Define the period of analysis 

2. Calculate the cash outflows (payments) for each project year 

3. Select a discount rate to use in the present value calculation 

4. Calculate the present value. 

Periods of analysis for the Limited Action alternative include Phase 1 design and construction, 
Phase 2 design and construction, and O&M. Phase 1 is estimated to last 6 years, beginning shortly 
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VI. 

after issuance of a ROD for the site. Phase 2 is estimated to last 2 years beginning shortly after 
currently active areas of the site are closed in 2020. O&M will begin toward the end of the 
vegetation establishment period for Phase 1 construction and will continue for 100 years. 

Cash outflows for the Limited Action alternative will include payments for design and 
construction, periodic payments for major repairs, and annual O&M costs. EPA Guidance suggests 
that most capital costs occur in the first year of remedial action. While this suggestion might be 
realistic for short-duration remedial actions, it is not a realistic assumption for the Limited Action 
alternative because of the time required for design and construction. Cash outflows for the Limited 
Action alternative would be paid on an annual basis as costs are incurred, beginning with the 
borrow source investigation and remedial design and ending with riprap placement for Phase 1 and 
Phase 2 construction. 

Annual capital cost payments vary with the level of activity with relatively low annual payments 
during the borrow source investigation, remedial design, and readiness assessment and relatively 
high annual payments during heavy construction periods (material excavation, processing, 
stockpiling, and placement). Periodic costs for major repairs would occur every 5 years, concurrent 
with the 5-year reviews required by CERCLA. Periodic costs would begin 5 years after Phase 1 
construction and continue through the O&M period. Annual O&M costs would begin the first year 
after completion of Phase 1 and continue for 100 years. In accordance with EPA Guidance 
requirements, 2002 constant dollars are used for all annual and periodic cash outflows. 

EPA Guidance requires using a real discount rate that approximates the marginal pretax rate of 
return on an average investment and has been adjusted to eliminate the effect of expected inflation. 
The real discount rate must be used with constant or real dollars that have not been adjusted for 
inflation. EPA Guidance recommends using a 7% real discount rate for present value analysis in 
most remedial action cost estimates. However, for federal facility sites being cleaned up using 
Superfund authority, EPA Guidance states that it is appropriate to apply the real discount rates 
found in Appendix C of OMB Circular A-94. Suggested rates for federal facility sites are based on 
interest rates from Treasury notes and bonds and are appropriate because the federal government 
has a different cost of capital than the private sector. The most current version of Appendix C of 
OMB Circular A-94 (revised February 2002) proposes a real discount rate of 3.9% for programs 
lasting longer than 30 years. The 3.9% discount rate and constant dollars are used for the present 
value analysis of the Limited Action alternative. The present value of the Limited Action 
alternative is calculated using the equations provided in EPA Guidance. 

RISK AND UNCERTAINTY: 

Because the primary construction activity associated with the Limited Action alternative is 
excavation, hauling, and placing large quantities of borrow material, the highest risk for this 
alternative is losing of a primary borrow source located close to the site. Increased haul distances 
could result in a significant increase in the construction schedule and the cost of materials. The 
primary materials needed for the biotic barrier are silt loam and mined and processed basalt. For 
this alternative, it is assumed that sufficient quantities of silt loam will be available from Spreading 
Area B, located very near the site. If this source is lacking in capacity or otherwise unavailable, the 
nearest alternative sources are the Ryegrass Flats and WRRTF borrow areas. Ryegrass Flats is 
12 mi from the site and the WRRTF borrow area is 34 mi. The haul distance from Spreading 
Area B is 1.5 mi. Mined and processed basalt is assumed to be available from a basalt outcrop 
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located 5 mi from the site. If Spreading Area B is not available for excavation or the basalt outcrop 
is not available for mining, other sources more distant from the site would need to be developed at 
greater cost. 

An additional assumption related to borrow sources is that coarse fractured basalt may be 
substituted for cobbles as part of the biotic barrier. If this substitution is not allowed and cobbles 
must be used, cobbles would need to be obtained from Idaho Falls, about 45 mi from the site. The 
required using cobbles would result in significant increases in costs and time. 

VII. ESTIMATED MATERIAL VOLUME TABLES: 

Tables 4 and 5 summarize required materials for the Limited Action alternative and related design 
layers, thickness, and volume. 

VIII. TABLES: 

Table 1. Example feasibility study-level scope contingency percentages. 
Remedial Technology Scope Contingency (%) 

Soil excavation 15 to 55 
Synthetic cap 10 to 20 
Clay cap 5 to 10 
Surface grading and diking 5 to 10 
Revegetation 5 to 10 

Table 2. Phase I-design and construction. 

Activity Descrhtion Estimated Duration 

Borrow source investigation 1 year 

Remedial design and procurement 

Readiness assessment 

Mobilization 

Earthen fill placement 

Gravel placement 

Coarse fractured basalt placement 

Gravel placement 

Riprap placement 

1 .O year (overlaps borrow source 

0.5 year (no overlap with design) 

0.5 year (no overlap with readiness assessment) 

2 years (no overlap with readiness assessment) 

0.5 year (overlaps earthen fill by 0.5 year) 

1 year (no overlap with gravel placement) 

0.5 year (overlaps basalt placement by 0.5 year) 

1 year (no overlap with gravel placement) 
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Table 3. Phase 2-Design and construction. 

Activity Description Estimated Duration 

Remedial design and procurement 

Readiness assessment 

Mobilization 

Placement of all biotic barrier layers 

1 year assumed 

1 year (no overlap with design) 

0.5 year (no overlap with readiness assessment) 

1 year (no overlap with mobilization) 

Table 4. Distances and sources of borrow materials for the modified RCRA Subtitle C cover system. 

One-W ay 
Material Issue Haul Distance Source 

Silt loam 

Gravel 

Riprap 

Coarse 
fractured 
basalt 

Cobbles 

This material would be used to 
construct the earthen fill layer of 
the barrier. 

1.5 mi This material is expected to be 
unprocessed silt loam derived from 
Spreading Area B. Additional 
material is available from Ryegrass 
Flats (haul distance = 12 mi) and 
WRRTF borrow area (haul distance = 

34 mi). 

This material is assumed to be 
unprocessed gravel derived from the 
Borax Gravel Pit. 

This material would be used for 
the gravel layers within the 
barrier. Sufficient quantities of 
good structural gravel are 
available. 

Riprap would be used on the 
surface of the barrier. The 
majority of the mined riprap 
material at the WEEL has been 
used for other remedial actions 
at the WEEL. River System. 

This material would be used 
between the gravel layers of the 
barrier. The majority of the 
mined coarse fractured basalt 
material at the WEEL has been 
used for other remedial actions 
at the WEEL. 

2.5 mi 

5 mi This material is assumed to be 
processed material mined from a 
basalt outcropping identified 5 mi 
from the site, directly west of the 
RWMC and just outside the Big Lost 

This material is assumed to be 
processed material mined from a 
basalt outcropping identified 5 mi 
from the site, directly west of the 
RWMC and just outside the Big Lost 
River System. 

5 mi 

This material would be used 
between the gravel layers of the 
barrier if coarse fractured basalt 
is not available or is not allowed 
for such use. No identified 
borrow areas are within the 
WEEL boundary. 

RWMC = Radioactive Waste Management Complex 
WRRTF = Water Reactor Research Test Facilitv 

45 mi This material is assumed to be 
processed material transported to the 
WEEL from Idaho Falls. 
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Table 5. Biotic barrier design layers, thickness, and volume. 

Approximate 
Laver Thickness Volumea Material Descrintion 

Phase I-Construction (1 05 acres) 

Riprap 36 in. 508,200 CCY Processed basalt mined from an INEEL site. 

Gravel 12 in. 169,400 CCY Unprocessed gravel from the Borax Gravel Pit. 

Coarse basalt 36 in. 508,200 CCY Processed basalt mined from an INEEL site. 

Gravel 12 in. 169,400 CCY Unprocessed gravel from the Borax Gravel Pit. 

Earthen fill 84 in. 1,185,800 CCY Unprocessed silt loam from Spreading Area B. 

Perimeter berm NA 244,200 CCY Unprocessed silt loam from Spreading Area A; 
berm average 6-ft high; 100-ft wide; 10,000-ft 
perimeter; 2H: 1V side slopes. 

Phase 2 -Construction (5 acres) 

Riprap 36 in. 24,200 CCY Processed basalt mined from an INEEL site. 

Gravel 12 in. 8,100 CCY Unprocessed gravel from the Borax Gravel Pit. 

Coarse basalt 36 in. 24,200 CCY Processed basalt mined from an INEEL site. 

Gravel 12 in. 8,100 CCY Unprocessed gravel from the Borax Gravel Pit. 

Earthen fill 84 in. 56,500 CCY Unprocessed silt loam from Spreading Area B. 
a. This table provides estimated in-place volumes rounded to the nearest 100 CCY. 
CCY = compacted cubic yard 
INEEL = Idaho National Engineering and Environmental LaboratoIy 
NA = not applicable 
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Attachment D -7 

Operable Unit 7-13/14 Feasibility Study Cost Estimate 
for the Full Encapsulation Alternative 

The information in this cost estimate summary table is based on the best available information regarding 
the anticipated scope of the remedial alternative. Changes in the cost estimate are likely to occur as a 
result of new information and data collected during the engineering design, safety reviews, and remedial 
alternative. Major changes may be documented in the form of a memorandum in the administrative 
record$le, an explanation of signijicant differences, or a ROD amendment. This is an 
order-ofmagnitude engineering cost estimate that is expected to be within -30 to +50percent of the 
actual woject cost. 
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OPERABLE UNIT 7-13/14 FEASIBILITY STUDY COST ESTIMATE 
FOR THE FULL ENCAPSULATION ALTERNATIVE 

Project Title: 
Estimator: Brian K. Corb 
Date: December 2002 
Estimate Type: Planning 
Reviewed/Appr. : 

WAG 7 OU 13/14 Feasibility Study 

Lee Lindig/Bruce L. Stevens 

I. SCOPE OF WORK: 
A. Remedial Design and Remedial Action 

Constructing the Full Encapsulation alternative will be implemented in two phases because 
a portion of the SDA is currently active and receiving waste material. Phase 1 will cover 
the inactive portion of the site (1 05 acres) and Phase 2 will cover the currently active 
portion of the site (5  acres) after disposal operations are completed in 2020. Constructing 
the Full Encapsulation alternative includes preconstruction activities, placing earth fill, 
horizontal barrier construction (grouting subsurface basalt), vertical barrier construction 
(slurry wall), ISG for waste treatment and stabilization, foundation stabilization grouting 
for waste stability, placing cover system layers, and placing erosion control materials. 
Preconstruction activities will include field testing horizontal barrier installation, 
investigating borrow sources, preparing final design, completing a readiness assessment, 
and mobilizing. 

Initially, a minimum 5-ft-thick layer of earthen fill will be placed over the SDA to 
minimize contact with waste materials during subsequent construction activities. This will 
provide a contouring layering with an average thickness of 5 ft  across the site. Concurrent 
the earthen fill operations, the Pad A waste will be excavated and placed without treatment 
beneath the grading fill to reduce the vertical profile of the waste pile. Before grouting 
activities, ISTD technology will be applied to the waste streams in pits containing high 
organic concentrations to remove VOCs (approximately 5 acres). Following completion of 
earthen fill placement and ISTD, grouting the subsurface basalt layer and slurry wall 
construction will begin for making horizontal and vertical barriers. As the horizontal 
barrier is completed, other activities will begin including j et grouting with specialized 
grout to treat waste in SVRs and other areas. Foundation grouting with cement-based grout 
will stabilize waste and reduce settlement in other areas of the SDA. 

As grouting is completed, various cover system layers will be installed, including 
additional earthen fill, gas collection, infiltration barrier, biotic barrier, filter, and topsoil 
layers. Placing erosion control materials will include constructing a flood control berm 
around the perimeter of the cover system, placing armor (riprap and other materials) on 
cover system and berm side slopes, and establishing vegetation. 

B. Long-Term Monitoring and Maintenance 

After the remedial action has been completed, long-term monitoring and maintenance will 
continue for 100 years, with CERCLA reviews conducted every 5 years. The long-term 
environmental monitoring will be conducted for groundwater, vadose zone water, surface 
water, and air. In addition, the cover system itself will be monitored annually during the 
first 5 years following completion of construction (beginning after the vegetation 
establishment period). After that, monitoring frequency will be reduced to every 5 years 
concurrent with 5-year reviews required under CERCLA. The cover system will be 
monitored for vegetation density, erosion damage, and differential settlement. Areas of 
erosion damage will be repaired with additional topsoil or earthen fill and reseeded. Areas 
without established vegetation will be reseeded. 
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11. BASIS OF ESTIMATE: 

The basis of the estimate was developed from the following sources to provide a defensible and 
comparative cost of the remedial alternatives. The applicable sources available for the Full 
Encapsulation alternative include: 

A. EPA, “A Guide to Developing and Documenting Cost Estimates During Feasibility Study,” 
July 2000. 

B. INEEL, “Cost Estimating Guide,” DOE/ID-10473, September 2000. 

C. “Environmental Assessment and Plan for New SilKlay Source Development and Use at 
the Idaho National Engineering and Environmental Laboratory,” DOE/EA-1083, 
May 1997. 

D. Caterpillar EquQment Performance Handbook, 3 1 st edition. 

E. The INEEL Site Stabilization Agreement, Union Labor Agreement. 

F. Facilities Unit Costs-Military Construction, PAX Newsletter No. 3.2.2-1 0, March 2000. 

G. ICDF Construction Cost Estimate, Cap Construction Cost (CH2MHILL) December 2000. 

H. Subject Matter Experts-M. Jackson, BBWI and T. Borschel, BBWI, “Availability of 
Borrow Source Material at the INEEL.” 

I. BBWI, “INEEL Site Craft and Professional Services Labor Rates,” February 2002. 

J. OMB, 2002, “Guidelines and Discount Rates for Benefit-Cost Analysis of Federal 
Programs,” Appendix C, “Discount Rates for Cost-Effectiveness, Lease Purchase, 
and Related Analyses,” OMB Circular A-94, February 2002. 

K. R. S. Means, 2002, Heavy Construction and Industrial Building Unit Costs Data 
16” edition, Kingston, Massachusetts. 

L. INEEL, “Analytical Laboratory Unit Costs.” 

111. ASSUMPTIONS: 

The primary work associated with the Full Encapsulation alternative includes placing horizontal 
and vertical barriers, waste and foundation stabilization grouting, and placing a cover system over 
the SDA. Because some portions of the SDA will continue operating until 2020, construction is 
divided into two phases. Phase 1 includes placing the cover system over approximately 105 acres 
of inactive portions of the SDA. Phase 2 includes placing the cover system over an estimated 
5 acres of the SDA that will remain active until 2020. Specific elements of the work and important 
assumptions are provided below: 

A. Management and Oversight 
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A. 1 Project Management for the BBWI oversight of this alternative has been estimated 
based on an average classification of job categories using the BBWI rates. The 
number of FTEs are based on 2,000 MH per person per year. 

A.2 The RD/RA schedule assumes that the budgetary funding will not be constrained. 

A.3 The RD/RA schedule assumes that no unexpected delays will result from changes 
to the USQ/SAR process. 

A.4 The estimate assumes that INEEL site resources (i.e., CFA, medical facilities, 
geotechnical lab, fire department, security, utilities at the SDA) will be available 
for the duration. 

B. Design and Preconstruction 

B. 1 Preconstruction activities--Borrow source investigations, field testing of 
horizontal barrier construction, cultural resource clearance, developing an onsite 
source of basalt rock, final design, readiness assessment completion, and 
mobilizing. 

C. Site Preparation and Support Activities and Facilities 

C. 1 Placing initial earthen fill-Site clearing and grubbing and leveling (including 
regrading of Pad A) and placing minimum 5 ft of earthen fill over grouting areas. 

C.2 In situ thermal desorption will be performed to remove VOCs from 
high-concentration waste streams in the pits before grouting operations. The ISTD 
technology will be applied over a surface area of 5 acres, 14 ft deep. 

C.3 Modular containment buildings were evaluated including Butler and Sprung 
structures. The cost provided for the ISG considers a Sprung-type containment 
structure for the grouting operation. No containment structure is required for the 
horizontal barrier or foundation stabilization grouting operations. Costs for these 
facilities include fire protection, HVAC, lighting, communication lines, and power 
distribution. 

D. Horizontal and Vertical Barrier Construction 

D. 1 Horizontal barrier constructiopA horizontal barrier will be constructed by 
pressure grouting the basalt layer beneath the SDA. This would be achieved by 
pushing casing through the waste, drilling through the casing into the subsurface 
basalt layer, and pressure grouting the basalt. 

D.2 For horizontal barrier construction, casing can be pushed through waste materials 
to the subsurface basalt layer, a 5-ft depth of the basalt layer will be drilled and 
grouted, 1 ft3 of cuttings will be generated per drill hole and will be disposed of 
onsite or at another approved INEEL facility, average grout uptake will be 20%, 
and average grout hole spacing will be on 10-ft centers. Developing capital and 
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operational costs for installing the subsurface horizontal barrier is presented in 
Table 1. 

D.3 Vertical barrier constructiopA vertical barrier will be installed by constructing a 
slurry wall around the SDA. A trench to the horizontal barrier (grouted basalt) at 
the perimeter of the SDA will be excavated and backfilled with a soil bentonite 
mixture. 

D.4 For vertical barrier construction, a slurry wall will be constructed around the entire 
perimeter of the SDA (1 0,000 linear ft) with an average depth of 20 ft  and an 
average width of 3 ft. 

E. Organic Area Treatment with In Situ Thermal Desorbtion 

E. 1 In situ thermal desorption will be used to treat the high organic waste streams 
before placing the surface barrier. ISTD will employ an array of heated stainless 
steel pipe assemblies inserted into the ground on an 8 x 8-ft spacing to a depth of 
approximately 3 ft  below the buried waste. 

E.2 Each pipe assembly will include a sealed pipe that contains an 
electrical-resistance-heating element, a vented pipe to extract gases, and 
thermocouples. Extraction pipes will be connected to a pipe manifold that conveys 
gases to an off-gas treatment system. The average pipe assembly will be inserted to 
a depth of 24 ft. Pipe assemblies will be inserted into the ground using either 
nonstandard vibratory or hydraulic techniques. 

E.3 Heat can be transferred from the heating elements to the pipes and then to the 
waste at a nominal rate of 350 W per lineal ft  of heated pipe. 

E.4 Six ISTD systems will be used. With the 8 x 8-ft spacing of the pipe assemblies, 
heating will occur over about a 90-day period. The six systems are projected to 
treat approximately 0.5 acres per year, requiring 2.5 years to complete the 
projected five acres. 

E.5 The ISTD systems will require about 330 kW. 

E.6 When a subsystem reaches its heating objectives, the pipe manifold that collects 
off-gases will be isolated from the rest of the off-gas manifold by closing valves. 
The 12 or 20 extraction pipes in the subsystem will be crimped closed, the 
manifold section will be disconnected and transported to the front of the advancing 
ISTD system, and reconnected after purging at that location. 

F. Pad A waste retrieval and management. 

F.l It is assumed that 20 drums of TRU waste will be generated during the retrieval 
actions, which will require off-Site disposal at WIPP. 
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F.2 

F.3 

F.4 

F.5 

F.6 

The Pad A retrieval operations will require a primary and secondary containment 
structure, approximately 230 x 410 ft in plan dimensions and designed in 
accordance with the IBC. Frost depth for building foundations is 5 ft 
(DOE-ID 2001). The ground snow load of at least 35 lb/ft2 shall be used in 
ASCE 7 calculations and a minimum roof snow load of 30 lb/ft2 shall be used for 
all buildings (DOE-ID 2001). Retrieval buildings and other structures shall not be 
designed for tornado loads (DOE-ID 2001). All structures shall be designed for 
PC 2 standards for wind, seismic, and flood design requirements. The PC 2 seismic 
return period is 1,000 years (STD-1020). The fastest wind speed for INEEL 
structures is 70 mph, and the 3-second gust wind speed is 90 mph (DOE-ID 2001). 
The design mean hazard annual probability for floods is 5E-04, or a 2,000-year 
return period (STD-1020). Fire protection systems shall meet or exceed the 
minimum requirements established by the NFPA and DOE 0 420.1. 

The primary and secondary containment structure is a double-walled structure 
equipped with radiation alarm systems such as constant air monitors that would 
alarm when airborne contamination reached unacceptable levels. Criticality alarms 
would be installed in the primary containment structure. These alarm systems 
would require periodic testing and calibration. 

The containment building will be dismantled, collapsed, and buried beneath the 
surface barrier. A cost allowance of 25% of the capital expenditures of the building 
costs is assumed representative of the estimated level of effort to dispose of the 
buildings and equipment. 

The structure would include a gantry crane that would be used to apply water, 
foams, and foggers to keep dust and contamination at a minimum within the 
retrieval operation. The crane would provide support for lifters, detectors, and 
other equipment. 

Negative pressure would be applied to the digface at all times and directed to 
HEPA filters to control the contamination and keep it from entering the secondary 
containment structure. Air exhausted from the retrieval zone would be fully 
saturated with water vapor because of misting to control airborne contamination. 
Some water vapor would condense in the ductwork leading to the air treatment 
system. This condensate would be recycled through the retrieval-face misting 
system, as would other condensates. The air treatment system consists of chillers, 
demisters, heaters, and banks of HEPA filters in two parallel systems to provide 
redundancy if one system failed. The chillers would cool the air, which would 
decrease the dew point and cause mists to form. The air would then pass through a 
demister to remove moisture. The air would then pass through heating elements to 
raise the temperature to about 10°C above dew point. The air then would pass 
through the HEPA filters. 
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G. ISG and Foundation Grouting Assumptions 

G. 1 

G.2 

G. 3 

G.4 

G. 5 

G. 6 

G. 7 

G. 8 

G. 9 

The ISG equipment and enclosures will be dismantled and disposed of under the 
surface barrier. Twenty-five percent of the capital equipment expenditure is 
assumed and included in the estimate for D&D&D of equipment. 

The TRU pits and other trenches will be only low-pressure grouted for foundation 
stabilization. 

The grouting operations can be performed without any surface radiological 
contamination from the grout returns observed at the ground surface. 

The grout production rate of one hole every 4 minutes can be maintained and no 
subsurface anomalies would further reduce the assumed efficiency of 70%. ISG 
will begin after placing initial earthen fill over a significant portion of grouting 
areas. ISG for waste treatment will be performed using the same grouting 
technique and grout types described for the ISG alternative, however ISG will be 
limited to the SVRs and portions of the waste trenches where activation and fission 
product waste are located. Specific assumptions related to ISG are provided in the 
ISG alternative cost estimate. 

The SVRs and trench areas containing activation and fission products will be 
treated using the ISG technology and based on a 2-ft center-to-center spacing. One 
hole will be grouted every 4 minutes. 

Foundation stabilization grouting will be applied using low-pressure jet grouting 
technology and based on a 4-ft center-to-center spacing. One hole will be grouted 
every 4 minutes. 

Grouting for foundation stabilization will be performed using a modified drill rig 
to inject grout under high pressure into the waste stream. The grout will fill readily 
accessible void space and cure into a solid monolith. This technique allows using a 
relatively low-cost cement-based grout instead of specialized grout types for waste 
treatment. Unlike the ISG portion of the alternative, the foundation stabilization 
operation would not be required to completely mix the grout with the waste or soil. 
Voids that could threaten integrity of the surface barrier are large and would be 
intersected if the spacing between grout holes were larger than the spacing for ISG. 
In addition, it is assumed that substantially less grout would be needed for 
foundation stabilization because the grout would be injected on a less dense 
spacing, and waste was compacted when initially placed in the SDA. Assumptions 
for foundation stabilization grouting for the Surface Barrier are addressed in the 
ISG alternative cost estimate. 

The equipment and crew size needed for ISG and foundation stabilization grouting 
is similar to the crew size and equipment needed for the ISG alternative. 

Remaining earthen fill and the gravel gas collection layer of the surface barrier will 
be placed during grouting activities. 
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H. Borrow Areas 

H. 1 This PERA assumes that touse Spreading Area B as a borrow source, the area will 
need to be drilled and tested for material quality and quantity; an Environmental 
Assessment Plan will need to be revised; an Army Corps of Engineers Section 404 
permit must be obtained, and a National Pollutant Discharge Elimination System 

H.2 permit must be completed and approved. It is assumed that the permitting process 
for Spreading Area B will be completed concurrent with other preconstruction 
activities to avoid extending the construction schedule. 

H.3 Spreading Area B will be available and will not be flooded. No additional costs 
have been provided to dewater Spreading Area B. 

H.4 Adequate quantity and quality of borrow source material has been identified from 
Spreading Area B, the Borax Pit, and the Basalt Source (for riprap and coarse 
fractured material). Furthermore, no royalty fee or earthen material costs are 
provided for in the estimate. 

H.5 An adequate water source will be available to support the earthmoving and soil 
moisture conditioning for placement and compaction based on equipment 
productivities assumed for this estimate. 

H.6 The source of low-permeability soil will meet the hydraulic conductivity 
requirements of c d s  and the soil will not require amendment with bentonite. 

I. Cover System Construction 

I. 1 

1.2 

I. 3 

1.4 

Placing earthen fill and gravel gas collection layer-Additional earthen fill 
(approximately 5 ft thick) will be placed to make an average IO-ft thick earthen fill 
covering the SDA, to grade the site for cover system construction. Six inches of 
gravel will be placed to collect gas that may be generated beneath the cover 
system. 

Placing clay, geomembrane, and filter layer-A 2-ft-thick compacted clay layer 
and 60-mil HDPE geomembrane layer will be placed as infiltration barriers. A 
1 -ft-thick filter section consisting of sand and gravel will be placed over the 
geomembrane. 

Placing remaining cover system 1ayereRemaining cover system layers will 
consist of a 2.5-ft-thick layer of coarse fractured basalt (biotic barrier layer), a 1- 
ft-thick filter layer consisting of sand and gravel, an 8-ft-thick layer of engineered 
earthen fill, and a 1 -ft-thick layer of topsoil. 

Placing perimeter berm and erosion control-A 6-ft-high berm will be 
constructed around the perimeter of the cover system to control flooding; filter 
layers, coarse fractured basalt, and riprap will be placed on the side slopes to 
minimize erosion. 
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1.5 Establishing vegetation-The topsoil layer will be seeded with a specialized seed 
mix to provide a vegetative cover. The cover will be monitored and reseeded as 
necessary to maintain the vegetative layer. 

5. Capital Costs, Unit Rates, and Other Pricing Assumptions 

5. 1 The unit prices have been developed from a crew build-up to process, load, haul, 
place, and compact. The volume of material represented in the cost tables identifies 
CCY. The appropriate factors convert the estimated unit material weights (bank, 
loose, and fill) and are factored into the equipment productivity. 

5.2 Crew labor rates were based on hourly rates stipulated in the INEEL Site 
Stabilization Agreement. Labor and equipment spreads were based on assumed 
achievable daily productivity. Other factors that influenced the selection of labor 
and equipment quantities include safety, level of PPE of the work to be performed, 
haul routes, and availability of resources on the INEEL. Each daily crew cost also 
includes field oversight personnel such as the HSO, superintendents, foremen, 
CIHs, maintenance personnel, and allocation of supplies (e.g., fuel, oil, grease, and 
spare parts). 

5.3 Primarily all capital equipment and pricing were selected from commercially 
available sources or similar projects allowing a scale factor to be applied to yield 
an estimated cost of conceptual equipment and operational requirements. 
Equipment installation cost is considered a significant variable in estimating 
individual components of a given system. The installation cost of the capital 
equipment was based on a percentage of capital costs ranging from 1 10 to 160% of 
the estimated capital expenditure based on the unknowns and level of complexity. 

5.4 Subcontractors’ bond and insurance rate of 2% of the total subcontractor dollars 
includes overhead and profit based on each alternative. 

5.5 The estimate includes an allocation for the INEEL specific work order PRD 
requirements and safety meetings. Because this estimate includes primarily unit 
prices, the labor cost is estimated to be 40% of the unit prices and, based on 
historical data, cost of the INEEL-specific process is approximately 6% of total 
labor dollars. 

K. Schedule 

K. 1 The estimate assumes that earthwork operations can be performed for 10 months 
per year without weather impacts. The work will be performed working two 
10-hour shifts, with a back shift working 5 days per week performing maintenance. 

K.2 The estimate assumes that field crews will demobilize the equipment during the 
2-month winter shutdown to refurbish and replace the equipment. The estimate 
includes an allocation to cover these costs in addition to the 2% estimated. 

L. Health and Safety 
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L. 1 After the initial site grading material is placed over the SDA, all earthmoving 
operations can be performed in Level D. 

L.2 The Pad A waste will be excavated and tightly placed in a single layer and buried 
beneath the cap grade fill. The estimate assumes that this waste will not be treated 
and the work will be performed in Level B. 

M. Long-term Operating and Maintenance and Monitoring 

M. 1 The capital cost for the project includes the replacement and reinstallation of 
37 existing lysimeters. The estimate assumes that lysimeters will be installed at 
varying depths of 20, 90,200, and 600 ft along the interbed surfaces. 

M.2 The lysimeter analytical cost assumes that liquid samples will be recovered in 10% 
of the wells. Therefore, analytical costs are included only for the assumed number 
of recoverable samples. 

M.3 After topsoil has been placed as the final layer on the cover system, it will be 
seeded with native grasses to provide vegetative cover to reduce erosion. However, 
because of the arid climate, an extended period will be required to establish a 
permanent vegetative cover. Erosion of the uppermost layers of the cover system 
during snowmelt will occur during the years immediately following construction 
and repairs and reseeding will be required. 

M.4 Ongoing maintenance of the cover system will be required in perpetuity after 
construction is completed. Frequent maintenance will be required during the years 
immediately following construction to repair damage from erosion and establish a 
permanent vegetative cover. In addition, the added weight of the cover system is 
expected to result in increased settlement during the initial years following 
construction. Some areas of the cover system will require ongoing maintenance to 
repair damage resulting from settlement. It is expected that annual maintenance 
and repairs will be required during the first 5 years following construction. 
Ongoing maintenance and repairs will continue every 5 years concurrent with the 
5-year review process. 

N. Design Costs 

The following discussion provides the basis for the assumed percentage for design, 
construction, and contingency. EPA provides guidance for estimating remedial design 
costs in the EPA Guidance. Exhibit 5-8 of the EPA Guidance provides examples of 
remedial design costs as a percentage of total capital costs. The percentages range from 
20% for projects with capital costs less than $100,000 to 6% for projects with capital costs 
greater than $1 0 million. The EPA Guidance does not provide an example of design costs 
that vary according to the complexity of technologies. 

The alternatives include technologies that have been demonstrated on other sites and have 
well developed engineering design criteria (such as capping) and technologies that have not 
been demonstrated on a large scale and require development of engineering design criteria 
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(such as ISV). Remedial design costs are expected to vary significantly according to the 
degree of complexity and the estimated costs for remedial design need to reflect that. 
Based on the complexity of the technology application, a percentage of the capital and 
operating cost specific to the technology was assumed. 

The Surface Barrier system has been demonstrated on other sites and design standards have 
been developed for the various types of materials and construction methods. Some borrow 
source investigations will be needed to verify material properties and quantities, but 
methods for conducting these investigations are not expected to require specialized 
equipment or personnel. Because capping is a demonstrated technology with established 
design standards, the cost for remedial design is assumed to be 6% of capital costs. 

ISG includes subsurface jet injection of specialized types of grout into waste disposal areas 
of the SDA to stabilize and treat waste materials. ISG will be carried out inside a modular 
building to contain possible releases of contaminants. Considerable effort will be needed to 
design appropriate grout types for the waste disposal areas, design the modular building 
and grouting equipment, and field test various design elements. Because of the additional 
design effort required for ISG, the cost for remedial design is assumed to be 8% of capital 
costs. 

Foundation stabilization grouting using modified grouting equipment to jet grout areas of 
the SDA to fill voids within the waste and provide a stable foundation for placing and 
maintaining cover systems. Foundation stabilization grouting is similar to ISG except 
specialized grout and grouting equipment (including a modular building) will not be 
needed and grout holes will be spaced farther apart than for ISG. Cement-based grout and 
modified grouting equipment will be used for this technology. Field demonstrations will be 
conducted to verify the ability of the grouting equipment to penetrate waste disposal areas 
and to estimate how much grout will be needed. Because the design effort will be 
considerably less for foundation stabilization grouting than for ISG, the cost for remedial 
design is assumed to be 7% of capital costs. 

The vertical barrier includes placing a slurry wall around the perimeter of the SDA. The 
wall will be constructed by excavating a trench to the basalt layer, placing slurry within the 
trench for stability during construction, and replacing the slurry with soil bentonite to 
create an impervious vertical barrier. Slurry wall technology has been demonstrated 
successhlly at numerous sites and engineering design standards have been developed for 
this technology. Field testing would be needed to estimate the average depth of the slurry 
wall and the soil to bentonite ratio needed for the impervious barrier. Because the vertical 
barrier is a demonstrated technology with established engineering design standards, the 
cost for remedial design is assumed to be 6% of capital costs. 

The horizontal barrier includes advancing a casing through soil and waste materials within 
the SDA to the top of the basalt layer beneath the site, drilling through the casing 
approximately 5 ft into the basalt layer, and pressure grouting the basalt layer with 
cement-based grout. The grouted basalt would create an impervious horizontal barrier. A 
modified ODEX drill rig will be used to advance the casing and drill into the basalt. 
Specialized equipment will need to be designed for the rig to contain cuttings and 
particulates generated during drilling into the basalt layer. Field testing will be needed to 
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verify that casing can be advanced through the waste materials to the basalt layer and to 
estimate the variable hole spacing and grout quantities needed. Because of the additional 
design effort to contain cuttings and the field testing required, the cost for remedial design 
is assumed to be 8% of capital costs. 

The various technologies and the percentages of capital costs estimated for remedial design 
are summarized in Table 1. These percentages are applied to individual technologies in the 
cost estimate to establish estimated design costs for the various alternatives. 

0. Construction Management Costs 

Cost considerations for BBWI oversight, regulatory agency interaction, and project 
management were estimated on a representative basis of an assumed level of effort 
required to implement the selected alternative. Additionally, costs for the remedial design, 
safety equipment and PPE, construction management, general conditions, and insurance 
and bonds were included to capture a relative basis for cost comparison and to identify 
other costs associated with implementing a given remedial alternative. 

The percentage is based on total capital construction cost to implement the alternative. The 
percentage basis assumed for each category was selected considering the complexity of the 
alternative and risk and uncertainty of the approach. The cost identified under the category 
general conditions includes administration buildings, parking area, utilities, and support 
infrastructure to facilitate the remedial alternative. 

P. Contingency Costs 

EPA provides guidance for estimating contingency costs in the EPA Guidance (EPA 
2000). EPA Guidance distinguishes between scope contingency and bid contingency costs. 
Scope contingency costs represent risks associated with incomplete design and include 
factors such as limited experience with technologies, additional requirements because of 
regulatory or policy changes, and inaccuracies in defining quantities or characteristics. 
Exhibit 5-6 of the EPA Guidance provides examples of scope contingencies. Bid 
contingency costs are ones unknown at the time of estimate preparation that become 
known as remedial action construction or O&M proceeds. Bid contingencies represent 
reserves for quantity overruns, modifications, change orders, or claims during construction. 
The EPA Guidance states that bid contingencies may be added to construction and O&M 
costs and typically range from 10 to 20%. 

Because EPA Guidance suggests that contingency costs will vary according to the 
alternative technologies, varying contingency costs must be estimated for the PERA 
alternatives. Technologies have been evaluated separately to determine appropriate 
contingency costs. Scope and bid contingencies for each technology are discussed below. 

Capping technology includes the using several types of materials in addition to those 
planned for biotic barrier technology, constructing infiltration barriers, and using synthetic 
materials. One significant assumption for this technology is that native materials will be 
available that meet infiltration barrier layer permeability requirements without using 
additives such as bentonite. Capping technology is assumed to require a scope contingency 
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within the range of 10 to 20% as shown in Table 2. Because of the risk associated with the 
need for additional borrow sources for materials, using synthetic materials, and the 
possible need to use additives for infiltration barrier layer construction, the cost for scope 
contingency is assumed to be 15%. Most risks associated with capping technology will be 
significantly reduced during remedial design, therefore, the cost for the bid contingency is 
assumed to be 10%. The total contingency for capping technology is assumed to be 25% of 
capital costs. 

ISG includes jet injection of various types of grout into waste materials in the SDA to 
stabilize and treat waste materials. ISG technology will require considering grout design, 
design of specialized grouting equipment and a modular containment building, and field 
demonstrations. ISG technology is assumed to require a scope contingency within the 
range of 15 to 35%. Because of the specialized design efforts required for this technology, 
the cost for the scope contingency is assumed to be 20%. Some significant construction 
risks will be associated with this technology because of unanticipated subsurface 
conditions, therefore, cost for the bid contingency is assumed to be 15%. The total 
contingency for ISG technology is assumed to be 35% of capital costs. 

Foundation stabilization grouting includes jet-grouting areas of the SDA with cement- 
based grout to fill voids within the waste and provide a stable foundation for placing and 
maintaining cover systems. While foundation stabilization grouting is similar to ISG, 
design of specialized types of grout and a modular containment building will not be 
required. Scope and bid contingencies for foundation stabilization grouting are the same as 
for ISG (20 and 15%, respectively) with a total contingency for foundation stabilization 
grouting assumed to be 35% of capital costs. 

Vertical barrier technology involves placing of a slurry wall around the perimeter of the 
SDA. Well-established engineering design standards have been developed for slurry wall 
technology so the risk for scope changes is low. Vertical barrier technology is assumed to 
require a scope contingency within the range of the scope contingency for vertical barriers 
in Table 2 (10 to 35%). A scope contingency of 15% is assumed for this technology 
because it has been demonstrated successfully at numerous sites and has well-established 
engineering design standards. The only construction risk for this technology will be the 
length and depth of the slurry wall and the percentage of bentonite to be added to the soil 
mix. These construction risks will be minimized by subsurface investigations and soil 
testing completed during design. Because of the low construction risks, a bid contingency 
of 10% is assumed for this technology. The total contingency for vertical barrier 
technology is assumed to be 25% of capital costs. 

Horizontal barrier technology involves advancing a casing through soil and waste materials 
to the top of a subsurface basalt layer, drilling through the casing into the basalt layer, and 
pressure grouting the basalt layer with cement-based grout. Engineering design techniques 
for grouting fractured basalt have been developed for dam construction projects, and 
similar techniques will be used for this work. Field demonstrations will be necessary to 
verify that casing can be advanced through soil and waste material and to estimate grout 
hole spacing and grout quantities. Horizontal barrier technology is assumed to require a 
scope contingency within a range of 15 to 35%. Because grouting technology has been 
developed for fractured basalt, a scope contingency of 15% is assumed for this technology. 
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The construction risk for with this technology is very high. The degree of fracturing in the 
basalt is expected to vary significantly and this will impact the final spacing of grout holes 
and grout quantity. Because of the high construction risk, a bid contingency of 25% is 
assumed for this technology. The total contingency for horizontal barrier technology is 
assumed to be 40% of capital costs. 

The scope and bid contingency percentages associated with this alternative are identified in 
Table 3. These percentages are applied to individual technologies in the cost estimate to 
establish a representative aggregate cost contingency. 

Based on the scope contingency guidance provided in Table 2 for each of the technologies, 
a representative contingency was selected within the range provided, given the complexity 
and size of the project, and inherent uncertainties related to the remedial technology. 
However, the guidance document does not address all of the remedial technologies 
identified in this alternative. Specifically, the horizontal barrier, foundation stabilization 
grouting, and ISG technologieswould be within a scope contingency range of 15 to 35%, 
which is considered representative for this work and project scope. 

IV. SCHEDULE: 

The following activities comprise the RD/RA portion of the Full Encapsulation alternative. Table 4 
and 5 show the corresponding durations, based on the estimated crew productivity, regulatory 
reviews and approvals, and weather constraints inherent to the WEEL site. 

V. PRESENT WORTH ANALYSIS: 

Guidance for present value analysis is provided in Chapter 4 of "A Guide to Developing and 
Documenting Cost Estimates During the Feasibility Study" (EPA 2000). EPA Guidance states that 
the present value analysis of a remedial alternative involves four basic steps: 

1. Define the period of analysis 

2. Calculate the cash outflows (payments) for each project year 

3. Select a discount rate to use in the present value calculation 

4. Calculate the present value. 

Periods of analysis for the Full Encapsulation alternative include Phase 1 design and construction, 
Phase 2 design and construction, and O&M. The Phase 1 design and construction period is 
estimated to last 14.5 years beginning shortly after issuance of a ROD for the site. Phase 2 design 
and construction is estimated to last 5.5 years beginning shortly after currently active areas of the 
site are closed in 2020. The O&M period will begin at the end of the vegetation establishment 
period for Phase 1 construction and will continue for 100 years. 

Cash outflows for the Full Encapsulation alternative will include payments for design and 
construction, periodic payments for major repairs, and annual O&M costs. EPA Guidance suggests 
that most capital costs should occur in the first year of remedial action. While this suggestion might 
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be realistic for short-duration remedial actions, it is not a realistic assumption for the Full 
Encapsulation alternative because of the time required for design and construction. Cash outflows 
for the Full Encapsulation alternativewould be paid on an annual basis beginning with the borrow 
source and horizontal barrier investigations and remedial design and ending with the end of the 
vegetation establishment periods for Phase 1 and Phase 2 construction. 

Annual capital cost payments vary with the level of activity. Relatively low annual payments 
would be made during the borrow source investigation, horizontal barrier investigation, remedial 
design, readiness assessment, and vegetation establishment periods, and relatively high annual 
payments would be made during heavy construction periods (vertical and horizontal barrier 
construction, grouting, and material excavation, processing, stockpiling, and placement). Periodic 
costs for major repairswould occur every 5 years concurrent with the 5 year reviews that CERCLA 
requires. Periodic costswould begin 5 years after Phase 1 construction and continue through the 
O&M period. Annual O&M costs would begin the first year after completion of Phase 1 
construction and continue for 100 years. In accordance with EPA Guidance requirements, 2002 
constant dollars are used for all annual and periodic cash outflows. 

EPA Guidance requires using a real discount rate that approximates the marginal pretax rate of 
return on an average investment and has been adjusted to eliminate the effect of expected inflation. 
The real discount rate must be used with constant or real dollars that have not been adjusted for 
inflation. EPA Guidance recommends using a 7% real discount rate for present value analysis in 
most remedial action cost estimates. However, for federal facility sites being cleaned up using 
Superfund authority, EPA Guidance states that it is generally appropriate to apply the real discount 
rates found in Appendix C of OMB Circular A-94. The suggested rates for federal facility sites are 
based on interest rates from Treasury notes and bonds and are appropriate because the federal 
government has a different cost of capital than the private sector. The most current version of 
Appendix C of OMB Circular A-94 (revised February 2002) proposes a real discount rate of 3.9% 
for programs longer than 30 years. The 3.9% discount rate and constant dollars are used for the 
present value analysis of the full encapsulation alternative. The present value of the Full 
Encapsulation alternative is calculated using equations provided in EPA Guidance. 

VI. RISK AND UNCERTAINTY: 

Because a primary construction activity associated with the Full Encapsulation alternative is 
excavating, hauling, and placing of very large quantities of borrow material for the cover system, 
the highest risk for this alternative is losing use of a primary borrow source located close to the site. 
The largest quantity of material needed for the cover system is silt loam. For this alternative, it is 
assumed that sufficient quantities of silt loam will be available from Spreading Areas A and B, 
located near the site. If these sources are lacking in capacity or not available, the nearest alternative 
sources are the Ryegrass Flats and WRRTF borrow areas. Ryegrass Flats is 12 mi from the site and 
the WRRTF borrow area is 34 mi. Haul distances to the site from the spreading areas are 1.5 mi 
from Spreading Area A and 1 mi from Spreading Area B. Increased haul distances could increase 
the cost of materials and cause delays in the schedule. 

Grouting for the subsurface horizontal barrier also has a high risk because the spacing of grout 
holes and the estimated grout uptake are unknown. The spacing of grout holes will be a function of 
the porosity (or fracturing) and the permeability of the subsurface basalt layer. If the basalt is 
highly fractured and the fractures are interconnected, the spacing could increase from 10-ft to 40-ft 
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centers. If the basalt is massive with few fractures, the spacing could decrease from IO-ft to 5-ft 
centers. The degree of fracturing also will vary the estimated grout uptake by the basalt. A high 
degree of fracturing could allow the basalt to flow vertically as well as horizontally. This could 
result in the grout flowing deeper than 5 ft into the basalt or flowing upward into voids within the 
waste. Because the degree of fracturing in the basalt may vary significantly beneath the SDA, it is 
not possible to accurately predict the actual grout hole spacing or grout uptake for the subsurface 
horizontal barrier. 

Another significant risk is the various assumptions related to grouting for waste treatment and 
foundation stabilization. Several general assumptions have been made concerning areas of the site 
that will need to be grouted, estimated grout uptake by the waste, and grouting production rate. 
None of these assumptions have been verified by tests using proposed grouting equipment in onsite 
waste pits, trenches, or soil vaults. Quantities of materials and the schedule for grouting could 
deviate significantly from the quantities and production rates assumed for this PERA. 

Assumptions regarding the quality of material available for the cover system may be found invalid 
during borrow source investigations. Compacted clay from Spreading Area B is assumed to be 
capable of meeting project specifications without the need for additives. If low-permeability 
requirements cannot be met by using the native material, bentonite will need to be added to reduce 
permeability. However, the quantity of bentonite needed would probably be low (around 5%) and 
adding it would reduce the compactive effort needed during placement to achieve the specified 
permeability. The additional time required for adding bentonite to the material could extend the 
project schedule. 

VII. ESTIMATED MATERIAL VOLUME: 

Tables 6 and 7 summarize required materials for the cover system of the Full Encapsulation 
alternative and related design layers, thickness, and volume. 

VIII. TABLES: 

Table 1. Summary of remedial design costs as percentages of capital and operating costs. 
Technology Percentage of Capital and Operating Costs 

Capping (Cover System) 6 
In situ thermal desorption 10 
In situ grouting 
Foundation stabilization grouting 

8 
7 

Vertical barrier construction 6 
Horizontal barrier construction 8 
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Table 2. Example feasibility study-level scope contingency percentages. 

Remedial Technology Scope Contingency (%) 

Soil excavation 15 -55 

Vertical barriers 10 - 30 

Synthetic cap 10 - 20 

Clay cap 5 - 10 

Surface grading and diking 

revegetation 5 - 10 

5 - 10 

Remedial Technology Scope Contingency Bid Contingency Total Contingency 

Capping 15 10 25 

In situ thermal desorption 25 25 50 

In situ grouting 20 15 35 

Foundation stabilization grouting 20 15 35 

Vertical barrier construction 15 10 25 

Horizontal barrier construction 15 25 40 

Table 4. Phase I-Design and Construction. 

Activity Description Estimated Duration 

Borrow source investigation 1 year 

Remedial design and procurement 

Readiness assessment 

Mobilization 

Pad A waste excavation and placement 

Initial earthen fill placement 

Horizontal barrier construction 

Vertical barrier construction 

Foundation and soil vault grouting 

In situ thermal desorption 

Grading fill and gravel placement 

Clay/Geomembrane/Filter Layers 

Placement of remaining layers 

1.5 years (overlaps borrow source inv. by 0.5 year) 

1 year (no overlap with design) 

0.5 year (no overlap with readiness assessment) 

2 years (no overlap with mobilization) 

1 year (overlaps Pad A exc. and placement by 1 year) 

6 years (overlaps earthen fill placement by 1 year) 

1 year (overlaps horizontal barrier const. by 1 year) 

6 years (overlaps horiz. barrier constr. by 5 years) 

2.5 years (overlaps horiz. barrier constr) 

1 year (overlaps grouting by 1 .O year) 

1 year (overlaps grading fill placement by 0.5 year) 

1 year (overlaps clay/geomembrane/filter by 0.5 year) 

Vegetation establishment 2 years (no overlap with placement of rem. layers) 
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Table 5. Phase 2-Design and Construction. 

Activity Description Estimated Duration 

Remedial design and procurement 

Readiness assessment 

Mobilization 

Grouting and cover system construction 

Vegetation establishment 

1 year assumed 

1 year (no overlap with design) 

0.5 year (no overlap with readiness) 

1 year (no overlap with mobilization) 

2 years (no overlap wlgroutinglcover system) 

Table 6. Distances and sources of borrow materials for the modified Resource Conservation and 
Recoverv Act Subtitle C cover svstem. 

One-way Haul 
Material Issue Distance Source 

Topsoil 

Silt loam 

Silt loam 

Gravel 

Sand 

This material would consist of organic 
silt loam and would be used to 
construct a topsoil layer to support 
vegetation on top of the cover system. 

This material would be used to 
construct a number of the layers 
within the cap including the general 
site grading fill, perimeter berm, and 
engineered earth fill. 

This material would be used to 
construct the compacted clay layer 
within the cover system. 

This material would be used for the 
coarse filter layers within the cap. 
Sufficient quantities of good structural 
gravel and fines materials are 
available. 

This material would be used for the 
fine filter layers within the cover 
system. No identified bank run borrow 
areas are available within the WEEL 
boundary. 

1.5 mi 

1.5 mi 

1 mi 

2.5 mi 

45 mi 

This material is assumed to be 
unprocessed organic silt loam derived 
from Spreading Area B. 

The majority of this material is 
expected to be unprocessed silt loam 
derived from Spreading Area B. 
Additional material is available from 
Ryegrass Flats (haul distance = 12 mi) 
and the WRRTF borrow area (haul 
distance = 34 mi). 

If permits and approvals can be 
obtained, the majority of this material is 
expected to be unprocessed silt loam 
derived from Spreading Area B. Similar 
material might be available from 
Spreading Area A (haul distance = 

1.5 mi), Ryegrass Flats (haul distance = 

12 mi), and the WRRTF borrow area 
(haul distance = 34 mi). 

This material is assumed to be 
processed gravel derived from the 
Borax Gravel Pit. 

This material is assumed to be imported 
from off-Site. 
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Table 6. (continued). 

Material 
Riprap 

One-way Haul 
Distance Source 

5 mi This material is assumed to be 
processed material mined from a basalt 
outcropping identified 5 mi from the 
site, directly west of the RWMC and 
just outside the Big Lost River System. 

Coarse 
fractured 
basalt 

Cobbles 

Issue 
Riprap would be used for erosion 
control. The majority of the mined 
riprap material at the WEEL has been 
used for other remedial actions at the 
WEEL. 

This material would be used as bio- 
barrier material within the cover 
system. The majority of the mined 
coarse fractured basalt material at the 
WEEL has been used for other 
remedial actions at the WEEL. 

This material would be used as bio- 
barrier material if coarse fractured 
basalt is not available or is not 
allowed for such use. No identified 
borrow areas are within the WEEL 
boundary. 

5 mi This material is assumed to be 
processed material mined from a basalt 
outcropping identified 5 mi from the 
site, directly west of the RWMC and 
just outside the Big Lost River System. 

45 mi This material is assumed to be 
processed material transported to the 
WEEL from Idaho Falls. 

INEEL = Idaho National Engineering and Environmental Laboratory 
RWMC = Radioactive Waste Management Complex 
WRRTF = Water Reactor Research Test Facility 

Table 7. Full encapsulation alternative cover system design layers, thickness, and volume. 

Approximate 
Laver Thickness Volumea Material Descrintion 

Phase 1 Construction (105 acres with initial grading fill for grouting plus perimeter berm and side slope. 
protection) 

Topsoil 

Engineered earth fill 

Fine filter 

Coarse filter 

Coarse fractured basalt 
(biotic barrier) 

Coarse filter 

Fine filter 

Geomembrane 

Compacted clay 

Gravel gas collection 
layer 

Final grading fill 

12 in. 

96 in. 

12 in. 

12 in. 

30 in. 

12 in. 

12 in. 

60 mil 

24 in. 

6 in. 

60 in. 

169,400 CCY 

1,355,200 CCY 

169,400 CCY 

169,400 CCY 

423.500 CCY 

169,400 CCY 

169,400 CCY 

508,200 SY2 

338,800 CCY 

84,700 CCY 

847,000 CCY 

Unprocessed organic silt loam from Spreading Area B. 

Unprocessed silt loam from Spreading Area B. 

Processed sand from an off-Site borrow source. 

Processed gravel from the Borax Gravel Pit. 

Processed basalt mined from an WEEL site. 

Processed gravel from the Borax Gravel Pit. 

Processed sand from an off-Site borrow source. 

HDPE from off-Site sources. 

Unprocessed silt loam from Spreading Area B. 

Processed gravel from the Borax Gravel Pit. 

Unprocessed silt loam from Spreading Area B. 
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(continued). 

Proiect Title: WAG 7 OU 13/14 Feasibilitv Studv 

Table 7. (continued). 

Approximate 
Layer Thickness Volumea Material Description 

Initial grading fill 60 in. 847,000 CCY 

Fine filter 12 in. 15,200 CCY 

Coarse filter 12 in. 15,200 CCY 

Coarse fractured 12 in. 15,200 CCY 
Basalt 

Riprap 36 in. 45,600 CCY 

Riprap 36 in. 15,600 CCY 

Perimeter berm NA 244,200 CCY 

Unprocessed silt loam from Spreading Area B for initial 
5-ft layer before grouting. 

Processed sand from off-Site borrow source for cover 
system side slope protection; 4 1 4  long; 1-ft thick; 
10,000-ft perimeter; 2.5H:lV side slopes. 

Processed gravel from the Borax Gravel Pit for cover 
system side slope protection; 4 1 4  long; 1-ft thick; 
10,000-ft perimeter; 2.5H:lV side slopes. 

Processed basalt mined from an WEEL site for cover 
system side slope protection; 4 1 4  long; 1-ft thick; 
10,000-ft perimeter; 2.5H:lV side slopes. 

Processed basalt mined from an WEEL site for cover 
system side slope protection; 4 1 4  long; 3-ft thick; 
10,000-ft perimeter; 2.5H:lV side slopes. 

Processed basalt mined from an WEEL site for berm 
side slope protection; 1 4 4  long; 3-ft thick; 10,000-ft 
perimeter; 2H: 1V side slopes. 

Unprocessed silt loam from Spreading Area B; berm 
average 6- ft high; 100-ft wide; 10,000-ft perimeter; 
2H:lV side slopes. 

Phase 2 Construction (5 acres with no grouting, berm construction, or side slope protection) 

Topsoil 

Engineered earthen fill 

Fine filter 

Coarse filter 

Coarse fractured basalt 
(biotic barrier) 

Coarse filter 

Fine filter 

Geomembrane 

Compacted clay 

Gravel gas collection 
layer 

Grading fill 

12 in. 

96 in. 

12 in. 

12 in. 

30 in. 

12 in. 

12 in. 

60 mil 

24 in. 

6 in. 

120 in. 

8,100 CCY 

64,500 CCY 

8,100 CCY 

8,100 CCY 

20,200 CCY 

8,100 CCY 

8,100 CCY 

24,200 SY 

16,100 CCY 

4,000 CCY 

80,700 CCY 

Unprocessed organic silt loam from Spreading Area B. 

Unprocessed silt loam from Spreading Area B. 

Processed sand from an off-Site borrow source. 

Processed gravel from the Borax Gravel Pit. 

Processed basalt mined from an WEEL site. 

Processed gravel from the Borax Gravel Pit. 

Processed sand from an off-Site borrow source. 

HDPE from off-Site sources. 

Unprocessed silt loam from Spreading Area B. 

Processed gravel from the Borax Gravel Pit. 

Unprocessed silt loam from Spreading Area B 
a This table provides estimated in-place volumes rounded to the nearest 100 C C Y  
C C Y  = compacted cubic yard 
HDPE = high density polyethylene 
INEEL = Idaho National Engineering and Environmental Laboratory 
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Proiect Title: 

DESCRIPTION 

FFAICO MANAGEMENT AND OVERSIGHT 

OPERABLE UNIT 7-13/14 FEASIBILITY STUDY COST ESTIMATE 
FOR THE FULL ENCAPSULATION ALTERNATIVE 

(continued). 

MATERIAU TOTAL 
MATERIAU MATERIAU EQUIP COST PER LABOR RATE TOTAL LABOR MATERIAU 
EQUIP QTTY EQUIP UNlT UNlT LABOR QTY LABOR UNIT PER UNIT COST EOUIP OTHER COST TOTAL COST 

WAG 7 OU 13/14 Feasibilitv Studv 

PROJECT: WAG 7. FS COST ESTIMATES 

OU7-13/14 DRAFT COMPREHENSIVE FS 

SUBJECT FULL ENCAPSULATION ALTERNATIVE 

LOCATION: INEEL. RWMC 

TYPE OF ESTIMATE PLANNING 

PREPARED BY: BKC 

CHECKED BY: BSRL 

RwleWedlUpdated MAG 1M51W 



U 
v 

PROJECT: WAG 7, FS COST ESTIMATES 

OU7-1314 DRAFT COMPREHENSIVE FS PREPARED BY: BKC 

SUBJECT: FULL ENCAPSULATlON ALTERNATIVE TYPE OF ESTIMATE PLANNINQ CHECKEOBY: BSLL  

LOCATION INEEL. RWMC RevieweWpdatd. MAG 1W2YO2 

a a 

ISTD Operational Costs (acreage) 

Power Cons~mpt io~t l l i t ieS 

ISTO Secondary Waste Disposal 

InstaliationiPie-Operatlonsi Set-upTesmg (Percentage of Total Capital Cosa) 

Proiect Title: 

5 AC $ 153,103 5 AC $ 4,030,650 $ 20,153,290 $ 755,515 
NA NA $ 2,285,wC 

NA NA $ 5,000,oM 

10.0% 1 LS $ 1,519,714 16 1,519,714 

OPERABLE UNIT 7-13/14 FEASIBILITY STUDY COST ESTIMATE 
FOR THE FULL ENCAPSULATION ALTERNATIVE 

(continued). 

Back-up Generators (Diesel Powered) 

RepairRnalnlenancdSpare Pans (Percentage of Operatlngirrearmenl Cmts) 

Mobilization and Oemobilization (2% of Total Cost) 

D&O Cost tor Equipment (Percentage 01 C a p h  Equipment) 

WAG 7 OU 13/14 Feasibilitv Studv 

2 EA 5 137,500 NA s 2 7 5 . m  

25 0% 1 is $ 5.038.323 $ 5,038,323 
2.0% 1 LS $ 989.369 NA $ 989,369 

100% NA NA 5 1,443,162 

INEEL Site-Specific TrsininglPRWOrk Order 

Subcontractor InsurancdBonds 

Subtotal 

MATERIAU MATERIAU EQUIP COST PER LABOR RATE TOTAL LABOR MAlERIAU 
EQUIP OTY EQUIP UNIT UNIT LABOR O N  LABOR UNIT PER UNIT COST EQUIP OTHER COST 

I I I I I I I I 

NA 1 LS 1,974.01 1 8 1,974.01 1 $ 1,974.011 

20% NA NA $ 1,077,500 8 1.0T1.500 

$ 54,953.m 

1 TOTALCOST 

$ 1,950,oM 

$ 1.5oo.w( 

$ 4,350,oM 

$ 5,256.62C 

5 1,125,oM 

5 2w,m -1 
$ 1.519.714 

989.369 

1.443.162 

3 5 0 . w  

2,604,160 

57,765 

3,699.6W 

96.510 

227,547 

I DLD Cmt lor Equipment I I O O o % l  NA I I I NA I I I I I$ 7,129,245 

I Charactewe TRU waste io, WlPP disposd (per drum) I I  20 I EA I $  1SW I NA I I E 30,WO 1 
iNEEL Site-Speciiic Trainin&IPRD&Vark Order NA I 1 I LS I 01,964,4541 $ 1,964,454 1 I 
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PROJECT: WAG 7, FS COST ESTIMATES 
pU7-1Jn4 DRAFTCOMPREHENSIVE FS 

SUBJECT FULL ENCAPSULATION ALTERNATlVl 
LOCATION INEEL- RWMF 

OPERABLE UNIT 7-13/14 FEASIBILITY STUDY COST ESTIMATE 
FOR THE FULL ENCAPSULATION ALTERNATIVE 

(continued). 

DESCRIPTION 

WAG 7 OU 13/14 Feasibilitv Studv 

MATERIAU TOTAL 
MATERIAU MATERIAU EQUIP COST PER LABOR RATE TOTAL LABOR MATERIAU 
EQUIP QTY EOUIP UNIT UNIT LABOR QTV LABOR UNIT PER UNIT COST EQUIP OTHER COST TOTAL COST 

WPE OF ESTIMATE PLANNING 
PREPARED BY: BKC 
CHECKED BY: BSAL 
ReviewediUpdated MAG 1012Y02 

INEEL S~te-Specilic TrsmingIPRDNork Order 
s"bconwacl0,l"s"ra"cego"ds 

S"bI.ata1 

PERIMETER SLURRY WALL CONSTRUCTION (SDA) 
l n ~ l a l l a t i ~ n i C ~ ~ t i ~ ~ l l o n  of Slurry Wall (10,000 LF) 

Grout Plant OperalioniMaisrial Oelivery 

Mobilization md Demobilization (2% 01 Total Cmi) 
INEEL SWSpecllc TraninglPRDNork Order 
Subcontractor lnsu(ancBiBond6 

Subtotal 

HORIZONTAL BARRIER CONSTRUCTION 



tL 
0 

OPERABLE UNIT 7-13/14 FEASIBILITY STUDY COST ESTIMATE 
FOR THE FULL ENCAPSULATION ALTERNATIVE 

(continued). 

1 a Pro'ect Title: 

PROJECT: WAG 7. FS COSTESTIMATE$ I 
QL7.1VllDAAFT COMPREhEhSlVE FS 

SLBJECT FJLL EhCAPSULAT Oh LTERNATIVE 
-0CATIOh hEEL. RWMC 

TYPE OF ESTIMATE: PLANNING 
PREPARED BY: BKC 
CHECKED B Y  BSLL 

Rev8wsdWpdat.d MAG 1W5102 

.1."_ . -  
MATERIAU MATERIAU EQUIP COST PER LABOR RATE TOTAL LABOR MATERIAU 

EQUIP OTHER COST TOTAL COST DESCRIPTION EQUIP QTV EOUlP U N r  UNIT LABOR QTV LABOR UNIT PER UNIT COST 
I I  I I I I I I I I 



Proiect Title: 

Lab Geotechncal Testing (Gradahon. hardness. denay) 

Filed Geotechnical Testing (Density) 

SurveyinglGrade Conlral 

mlrd-Party Independent CQA TesIin@Cerlitication 

OPERABLE UNIT 7-13/14 FEASIBILITY STUDY COST ESTIMATE 
FOR THE FULL ENCAPSULATION ALTERNATIVE 

(continued). 

10 MO I 50,OW NA s 5w.m 
10 MO D WOW NA $ 900,000 s 9oo.m 

10 MO S 65,000 NA $ 650.000 s 650,CCO 
10 MO S $ 750.000 s 750,wO 

$ 500,000 

75.000 NA 

WAG 7 OU 13/14 Feasibilitv Studv 

Subtotal 

Subtotal Subcontractor DImta. Phase 2 Rsmedlal Action 

Subconlractor &'ahead 

PROJECT: WAG 7. FS COST ESTIMATES 

OU7-1344 DRAFT COMPREHENSIVE FS 

SUBJECT FULL ENCAPSULATION ALTERNATIVE 

LOCATION: INEEL - RWMC 

$ 6.507,MYl 

8.534,Mo 

15 0% s 380.100 

TYPE OF ESTIMATE PLANNING 

PREPPlRED BY: BKC 

CHECKED B Y  BSRL 

ReviewetMlpdaled MAG 1oR5m2 

a 



OPERABLE UNIT 7-13/14 FEASIBILITY STUDY COST ESTIMATE 
FOR THE FULL ENCAPSULATION ALTERNATIVE 

(continued). 

PROJECT: WAG 7. FS COST ESTIMATES 
gU7-1Wl4 DRAFT COMPREHENSIVE FS 

SUBJECT: FULL ENCAPSULATION ALTERNATIVE 
LOCATION INEEL. RWMC 

WAG 7 OU 13/14 Feasibilitv Studv 

WAG 7 Management (0 5% 01 other poll-RA oprabon6 cosL5) 
Annual Dab Summary Repon 1103 repom B 2 W  hrdreport) 
WAG-Wide RA 5 Year RBYIBWS lor 1 W Years (20 5-year rsv ie~s 0 600 hiElrevIew) 

Subtotal 

5% 1 LS $ 1.699.303 $ 1,599,303 S 1,699,300 
20,WO HR 75W $ 1,500.MM $ 1.5W.wO 
12,WO HR 5 15 $ 900,OW $ 9W.MO 

I 4.a99,oW 

TYPE OF ESTIMATE PLANNING , 
PREPARED BY. 8KC 

CHECKED BY: 8SLL 
ReviswedNpdated MAG 1012502 

a 
b 
0 w 

2 Peapie m e  par year First 5 Years far Intrusion Monilonng 1 1  NA I 1 2 1  EVT IS l l W l $  22001 1 IS 2 2w 
I 2 People 1 Time EVBW 5m Year mereallei for 95 years NA 19 I EVT I s  t i w [ $  209001 5 20 9w 
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OPERABLE UNIT 7-13/14 FEASIBILITY STUDY COST ESTIMATE 
FOR THE FULL ENCAPSULATION ALTERNATIVE 

(continued). 
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